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Descripti n 

The present invention relates to compositions for the topical administration of drugs, especially such compositions 
having enhanced penetration of the drug through the skin. 
5 Because of the accessibility and large area of the skin, it has long been considered a promising route for the admin- 
istration of drugs, whether dermal, regional, or systemic effects are desired. 

The advantages of the topical route of drug administration include: avoidance of the risks and inconvenience of 
parenteral treatment; avoidance of the variable absorption and metabolism associated with oral treatment; continuity of 
drug administration, permitting use of pharmacologically active agents with short biological half-lives; potential reduc- 
10 tion of gastrointestinal irritation in systemic administration; and treatment of cutaneous manifestations of diseases usu- 
ally treated systemically. 

However, the impermeability of skin is well-known, serving as a ban'ier to ingress of pathogens and toxic chemicals, 
and egress of physiologic fluids. This impermeability is the result of normal physiologic changes in developing skin. A 
typical cell in the epidermis is formed in the basal layer. It typically takes approximately thirty days for a cell to migrate 

15 from the basal layer of the epidermis to sloughing off and discarding at the outer layers of the stratum corneum. As the 
cell migrates outward from the basal layer, it progressively keratinizes until it is relatively impermeable. The result is the 
stratum corneum, an extremely thin surface layer (10 microns) with substantial barrier properties. The cell envelopes of 
the cells in the stratum corneum tend to be mainly polar lipids, such as ceramides, sterols, and fatty acids while the cyto- 
plasm of stratum corneum cells remains polar and aqueous. Despite the close packing of the cells, some 15% of the 

20 stratum corneum is intercellular and, generally, lipid based. It is generally recognized that over the very short term, pen- 
etration occurs through the hair follicles and the sebaceous apparatus: long-term penetration occurs across cells (non- 
polar route). Poor penetration of many drugs across the epidermal lipid barrier has, until now, frustrated attempts to 
deliver clinically significant doses of many drugs by the topical route. 

One route of delivery of drugs is by transdermal administration. Transdermal administration of drugs can be used 

25 in many instances to achieve therapeutic levels of the drugs in the systemic circulatory system, as well as for more 
localized internal dosing of drugs. Where such therapeutic levels of drugs can be achieved by transdermal administra- 
tion, several potential advantages exist over other routes of administration. Sustained systemic delivery of drug control- 
led at therapeutic but below toxic levels over long periods of time with a single continuous application is often an 
advantage of transdermal drug administration. Potential contamination of internal tissues with undesired foreign sub- 

30 stances or microbes, often associated with parenteral administration of drugs, is avoided with transdermal drug admin- 
istration. Oral administration of many drugs is undesirable or unfeasible because the drug decomposes in the harsh 
environment of the gastrointestinal tract, lacks sufficient absorption from the gastrointestinal tract, or causes gastroin- 
testinal upset or tissue damage in the gastrointestinal tract. First-pass metabolism of orally administered drugs can 
increase the dosage required to achieve therapeutic levels and thereby increase undesirable side effects either from the 

35 primary drug or the metabolites. Maintenance of uniform, optimal systemic levels of drugs for long periods of time is 
often difficult through oral administration. Such problems can often be reduced or avoided by transdermal drug admin- 
istration. 

Despite the substantial potential advantages for transdernrial administration of drugs, relatively few drugs are so 
administered. The skin is a formidable barrier to the passage of most drugs. It is often necessary to provide a compo- 
se sition containing a skin penetration enhancing vehicle in order to provide sufficient transdermal penetration of the drug 
to achieve therapeutic levels of the drug at the target internal tissue. A number of skin penetration enhancing vehicles 
for drugs have been disclosed, including those in the following references: US-A-3,536,816 issued to Kellner on Octo- 
ber 27, 1970; US- A-4, 006,2 18 issued to Sipos on February 1, 1977; US-A-4, 124.720 issued to Wenmaekers on 
November 7, 1978; US-A-4, 126,681 issued to Roller on November 21, 1978; US-A-4,299,826 issued to Luedders on 
45 November 10, 1981 ; US-A-4,305,936 issued to Klein on Decennber 15. 1981 ; US-A-4,309,414 issued to Inagi. Muram- 
atsu & Nagai on January 5, 1 982; US-A-4,338,306 issued to Kitao & Nishimura on July 6, 1 982; US-A-4.442,090 issued 
to Kakeya, Kitao & Nishimura on April 10. 1984; US-A-4.485,033 issued to Kitao & Nishimura on NovenU)er 27, 1984; 
US-A-4,537,776 issued to Cooper on August 27, 1985; LIS-A-4,552,872 issued to Cooper, Loomans & Fawzi on 
November 12, 1985; US-A-4,557,934 issued to Cooper on December 10, 1985; US-A-4.573,995 issued to Chen. Chun 
50 & Enscore on March 4. 1986; US-A-4.626.539 issued to Aungst & DiLuocio on December 2. 1986; US-A-4 ,637,930 
Issued to Konno, Kawata, Aruga, Sonobe & Mitomi issued January 20, 1987; US-A-4.695,465 issued to Kigasawa, 
Ohtani. Tanaka & Hayashida on September 22, 1 987; EP-A-0,043,738 of The Procter & Gamble Company in the names 
of Wickett, Cooper & Loomans, published on June 13 1982; EP-A-0,095,813 of The Procter & Gamble Company in the 
name of Cooper, published December 7, 1983; PCT International Patent Application No. WO 87/03490 of Key Pharma- 
55 ceuticals, Inc. in the names of Bodor and Loftson. published on June 18, 1987; Washitake. M., T. Anmo. L Tanaka, T. 
Arita & M. Nakano, "Percutaneous Absorption of Drugs from Oily Vehicles", Journal of Pharmaceutical Sciences. Vol. 
64, No. 3 (March, 1975), pp. 397-401 ; Shahi, V., & J. L. Zatz, "Effect of Formulation Factors on Penetration of Hydrocor- 
tisone through Mouse Skin", Journal of Pharmaceutical Sciences. Vol. 67. No. 6 (June, 1978), pp. 789-792; Cooper, 
E.R., "Increased Skin Permeability for Lipophilic Molecules", Journal of Pharmaceutical Sciences . Vol. 73, No. 8 
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(August. 1984), pp. 1 153*1 156; Aungst. BJ.. N. J. Rogers & E. Shelter. "Enhancement of Naloxone Penetration through 
Human Skin Jq VitcQ Using Fatty Adds, Fatty Alcohols, Surfactants, Sulfoxides and Amides", International Journal of 
Pharmaceutics . Vol. 33 (1986). pp. 225-234; Green, PG., & J. Hadgraft, "Facilitated Transfer of Cationic Drugs Across 
a Upoidal Membrane by Oleic Acid and Laurie Acid", International Journal of Pharmaceutics. Vol. 37 (July, 1987), pp. 
251-255. 

Often, though, transdermal delivery of drugs can cause skin irritation (e.g., burning and stinging), drying of skin and 
further can be difficult to formulate. The present invention provides stable conposltions for the transdermal delivery of 
drugs which do not require ethanol to solubilize the active and therefore can be substantially free of ethanoi, are easy 
to formulate and which further provide low dermal irritation. These compositions also provide improved moisturizing 
benefits. 

It is an object of the present invention to provide novel compositions for enhancing the skin penetration of drugs 
with significantly reduced skin irritation. 

It Is a further object of the present Invention to provide such compositions which provide sufficient skin penetration 
enhancement to achieve therapeutic levels of the drugs in target internal tissues. 

It is a further object of the present invention to provide such compositions with low dermal Irritation, especially in 
conposltions requiring a low pH. 

It is a further object of the present invention to provide such compositions having good stability artd good cosmetics 
and which do not require ethanol to solubilize the drug actives. 

It Is a further object of the present Invention to provide compositions useful for the treatment of acne. 

It is a further object of the present invention to provide compositions useful for the treatment of skin wrinkles and 
skin atrophy and other affects of skin aging such as actinic elastosis. 

According to the present invention there is provided a pharmaceutical composition for topical application having 
enhanced penetration through the skin comprising: 

(a) a safe and effective amount of a pharmaceutical active; 

(b) from 0.1% to 10.0% of a high molecular weight crosslinked cationic polymer of the formula: (A),(B)rn(C)n wherein 
(A) Is a diaikylaminoalkyi acrylate monomer or its quaternary ammonium or acid addition salt, (8) is a dialkylami- 
noalkyi methacrylate monomer or its quaternary ammonium or acid addition salt, (C) is a monomer having one car- 
bon-cartx>n double bond, I is an integer of 0 or greater, m is an integer of 1 or greater, and n is an integer of 0 or 
greater, wherein said polymer contains a crosslinking agent; 

(c) from 0.05% to 5% of a high HLB non-Ionic surfactant selected from ethoxylated alcohols having from 8 to 22 
carbons and from 6 to 30 ethylene oxide groups and 

(d) from 0.1% to 25% of an alkoxylated ether of the formula: 

RO(CHCH20)nH 

wherein R is straight or branched chain to C-^q, preferably to C^q "^^^^ preferably to C5, and X is 
methyl or ethyl, and wherein n is an average of from 5 to 20; wherein the composition is substantially free of etha- 
nol. 

In further embodiments the compositions comprise from 0.01% to 5% of a low HLB non-ionic surfactant. 
In even further embodiments the crosslinked cationic polymer is of the formula wherein (C) is acrylamide. 
In even further emtxxlimerrts the crosslinked cationic polymer is of the formula wherein (C) is acrylamide and I is 
zero. 

In even further embodiments the crosslinked cationic polymer is a homopolymer wherein both I and n are zero. 
All concentrations and ratios herein are by weight of total composition and all measurements are at 25*^0, unless 
othenvise specified. 

These compositions are substantially free of ethanol. By substantially free of ethanol Is meant the conposltions 
comprise less than about 5%, preferably less than about 1% and most preferably less than about 0.5% ethanol. 

The invention hereof can comprise, consist of, or consist essentially of, the essential as well as optional ingredients 
and components described herein. 

The present invention involves compositions comprising certain specific cationic polymers, nonionic surfactant and 
water-immlscible solubilizing aids which may be applied topically to the skin and which result in improved transdermal 
delivery (i.e. optimized penetration) of the drugs through the skin. These compositions do not need additional solvents 
such as ethanol to solubilize the active In the conposltions. 

Drug Active Th conposltions of the present invention conprise a safe and effective amount of a drug active. The 
phrase "safe and effective amount", as used herein, means an amount of a drug high enough to significantly positively 
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modify the condition to be treated, but low enough to avoid serious side effects (at a reasonable benefit/risk ratio), within 
the scope of sound medical judgement. A safe and effective amount of the drug will vary with the specific drug, the abil- 
ity of the composition to penetrate the drug through the skin, the amount of composition to be applied, the particular 
condition being treated, the age and physical condition of the patient being treated, the severity of the condition, the 
duration of the treatment the nature of concurrent therapy, and like factors. 

The drug compounds present in the compositions of the present invention preferably comprise from about 0. 1% to 
about 20% by weight of the compositions, more preferably from about 0.1% to about 10%. and most preferably from 
about 0.1% to about 5%. Mixtures of drug actives may also be used. It is contemplated herein that the various actives 
described below can provide more than one benefit and can alternatively be classified under more than one category, 
below. 

Useful drug actives in the compositions of the present invention include anti-acne dmgs. Anti-acne drugs preferred 
for use in the present invention include the keratolytics such as salicylic acid. suHur. lactic acid, glycolic, pyruvic acid, 
urea, resorcinol. and N-acetylcysteine; retinoids such as retinoic acid and its derivatives (e.g.. cis and trans); antibiotics 
and antimicrobials such as benzoyl peroxide, octqpirox, erythromycin, zinc, tetracyciin. triclosan, azelaic acid and its 
derivatives, phenoxy ethanol and phenoxy proponol. ethylacetate. clindamycin and meclocycline; sebostats such asfla- 
vinoids: alpha and beta hydroxy acids; and bile salts such as scymnol suHate and its derivatives, deoxycholate. and che- 
late. Preferred for use herein is salicylic acid. Wrthout being limited by theory, even though salicylic acid is classified 
herein as a an anti-acne agent, it is also useful for other skin benefits such as anti-wrinkling and anti-skin atrophy ben- 
efits which are described in the following paragraph. 

Useful drug actives in the compositions of the present invention include anti-wrinkle and anti-skin atrophy actives 
which include the C2-C30 alpha-hydroxy adds (e.g., glycolic acid, lactic acid, 2-hydroxybutanoic acid, and the like), 
retinoic acid, salicylic acid, and skin peel agents (e.g., phenol, acetic acid, and the like). Preferred for use herein are 
glycolic acid, lactic acid, salicylic acid, and mixtures thereof. 

Useful drug actives in the compositions of the present invention include non-steroidal anti-inflammatory drugs 
(NSAIDS). The NSAIDS can be selected from the following categories: propionic acid derivatives; acetic acid deriva- 
tives: fenamic acid derivatives; biphenylcarboxylic acid derivatives; and oxicams. All of these NSAIDS are fully 
described in the US-A-4,985.459 to Sunshine et al.. issued January 15, 1 991 . Most preferred are the propionic NSAIDS 
including but not limited to aspirin, acetaminophen, ibuprofen, naproxen, benoxaprofen, fluitiprofen. fenoprofen. fen- 
bufen, ketoprofen. indoprofen, pirprofen, carprofen. oxaprozin, pranoprofen, miroprofen, tioxaprofen. suprofen, almino- 
profen. tiaprofenic acid, fluprofen and bucloxic acid. Also useful are the steroidal anti-inflammatory drugs including 
hydrocortisone and the like. 

Useful drug actives in the compositions of the present invention include antihistaminic drugs. Antihistaminic drugs 
preferred for inclusion in compositions of the present invention include pharmaceutically-acceptaWe salts of chlorphe- 
niramine, triprolidine. diphenhydramine, doxylamine, pyrilamine, phenindamine. promethazine, cyproheptadine, azata- 
dine. clemastine, carbinoxamine, tripelennamine, terfenadine. dexchlorpheniramine. brompheniramine, chlorcyclizine, 
diphenylpyraline, pheniramine and phenyltoloxamine. and mixtures thereof. 

Useful drug actives in the compositions of the present invention include antitussive drugs. Antitussive drugs pre- 
ferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of dextromethor- 
phan, codeine, caramiphen and carbetapentane. 

Useful drug actives in the compositions of the present invention include antipruritic drugs. Antipruritic drugs pre- 
ferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of methdilizine 
and trimeprazine. 

Useful drug actives in the compositions of the present invention include anticholinergic drugs. Anticholinergic drugs 
preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of scopo- 
lamine, atropine, homatropine, levodopa, dicyclomine, hyoscyamine, procyciidine, trihexyphenidyl and ethopropazine. 

Useful drug actives in the compositions of the present invention include anti-emetic and antinauseant drugs. Anti- 
emetic and antinauseant drugs preferred for inclusion in compositions of the present invention include pharmaceuti- 
cally-acceptable salts of cyclizine. meclizine, chlorpromazine. buclizine. metoclopramide, prochlorperazine and trimeth- 
obenzamide. 

Useful drug actives in the compositions of the present invention include anaexic drugs. Anorexic drugs preferred 
for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of benzphetamine, 
phentermine, chlorphentermine, fenfluramine, diethylpropion and phendimetrazine. 

Useful drug actives in the compositions of the present invention include central stimulant drugs. Central stimulant 
drugs preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of 
amphetamine, methanphetamine, dextroamphetamine and methylphenidate. 

Useful drug actives in the compositions of the present invention include antiarrhythmic drugs. Antiarrhythmic drugs 
preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of pro- 
pranolol, procainamkJe, disopyramide, quinidine, encainide. flecanaide. mexiietine and tocainide. Other antiarrhythmic 
drugs preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of the 
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quinidine derivatives disclosed in US-A-4.716,171 Issued to Jarreau and Koenig on Deceniber 29, 1987. Highly pre- 
ferred compounds included in this class include pharmaceutically-acceptable salts of 3S-hydroxy-10,11-dihydroqujni- 
dine, 3R-hydroxy-10,11-dihydroquinidine, 3R-hydroxy-0-acetyl-10,1 1-dihydroquinidine, and 3S-hydroxy-0-acetyl- 
10,1 1-dihydroquinidine, especially 3S-hydroxy-10,1 1-dlhydroquinidine. 

5 Useful drug actives in the compositions of the present Invention Include p-adrenergic blocker drugs. p-Adrenergic 
blocker drugs preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts 
of metoprolol, acebutolol, betaxolol, labetalol and timolol. p-Adrenergic blocker drugs more preferred for Inclusion in 
compositions of the present invention Include metoprolol tartrate, acebutolol hydrochloride, betaxolol hydrochloride, 
[abetatol hydrochloride and timolol mafeate. 

10 Useful drug actives in the compositions of the present Invention Include cardiotonic drugs. Cardiotonic drugs pre- 
ferred for inclusion in compositions of the present invention Include pharmaceutically-acceptable salts of milrinone, 
amrinone and dobutamine. Other cardiotonic drugs prefenred for inclusion In compositions of the present invention 
include pharmaceutically-acceptable salts of 14-amino steroid derivatives, some of which are disclosed In U.S. Patent 
Nos. 4.325.879, 4,552.868 and 4.584.289. issued to Jarreau and Koenig on April 20, 1982. November 12. 1985 and 

15 April 22, 1986, respectively. 

Useful drug actives in the conrtpositions of the present Invention include antihypertensive drugs. Antihypertensive 
drugs preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of enal- 
aprll, donidine. hydralazine, minoxidil (which is also a hair growth stimulator drug), guanadrel, guanethidine, guarrfa- 
cine. mecamylamine, methyldopate, pargyline. phenoxybenzamine and prazosin. 

20 Useful drug actives in the compositions of the present invention include diuretic drugs. Diuretic drugs prefen-ed for 
inclusion In compositions of the present invention include pharmaceutically-acceptable salts of amilorlde and hydro- 
chlorothiazide. Diuretic drugs more preferred for Inclusion in compositions of the present Invention Include amiloride 
hydrochloride. 

Useful drug actives in the compositions of the present invention Include vasodilator drugs. Vasodilator drugs pre- 
25 ferred for Inclusion in compositions of the present invention include pharmaceutically-acceptable salts of diltazem, ami- 
odarone, isoxsuprine, nylidrin, tolazoline and verapamil. 

Useful drug actives in the conpositions of the present invention include vasoconstrictor drugs. Vasoconstrictor 
drugs preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of dihy- 
droergotamine. ergotamine and methysergide. 
30 Useful drug actives in the conrpositions of the present invention includes anti-ulcer drugs. Anti-ulcer drugs pre- 
ferred for inclusion in conpositions of the present invention include pharmaceutically-acceptable salts of ranitidine and 
cimetidine. 

Useful drug actives in the compositions of the present invention include include anesthetic drugs. Anesthetic drugs 
prefen-ed for inclusion in conpositions of the present Invention include pharmaceutically-acceptable salts of lidocalne, 
35 bupivacaine, chlorprocaine, dibucaine, etidocaine, mepivacaine, tetracaine, dyclonine, hexylcalne, procaine, cocaine, 
ketamine, pramoxine and phenol. 

Useful drug actives in the compositions of the present invention Include antidepressant drugs. Antidepressant 
drugs preferred for inclusion in compositions of the present Invention Include pharmaceutically-acceptable salts of Imi- 
pramine, desipramine, amitriptyline, nortriptyline, protriptyline, doxepin, maprotiline, phenelzine, tranylcypromine, trazo- 
40 done and trimipramlne. 

Useful drug actives in the compositions of the present invention include tranquilizer and sedative drugs. Tranquilizer 
and sedative drugs prefenred for inclusion In compositions of the present invention Include pharmaceutically-acceptable 
salts of chlordiazepoxide, benactyzine, benzquinamide, f lurazepam, hydroxyzine, loxapine and promazine. 

Useful drug actives in the compositions of the present Invention include anti psychotic drugs. Antipsychotic drugs 

45 preferred for inclusion In compositions of the present invention include pharmaceutically-acceptable salts of chlorpro- 
thixene. fluphenazine, haloperldol, molindone, thioridazine and trifluoperazine. 

Useful drug actives in the conpositions of the present Invention Include antimiaobial drugs (antibacterial, antifun- 
gal, antiprotozoal and antiviral drugs). Antimicrobial drugs prefenred for inclusion In conpositions of the present inven- 
tion Include pharmaceutically-acceptable salts of p-lactam drugs, quinolone drugs, ciprofloxacin, norfloxacin. 

50 tetracycline, erythromycin, amikacin, triclosan, doxycycllne. capreomycin, chlorhexidine, chlortetracycline, oxytetracy- 
cline, clindamycin, ethambutol, hexamidine Isethionate, metronidazole, pentamidine, gentamidn, kanamydn, lineomy- 
cin, methacycline, melhenamine, minocycline, neomycin, netilmicin, paromomycin, streptomycin, tobramycin, 
miconazole and amantadine. Antimiaobial drugs preferred for Inclusion in conpositions of the present invention include 
tetracycline hydrochloride, erythromycin estolate, erythromycin stearate (salt), amikacin sulfate, doxycycline hydrochlo- 

55 ride, capreomycin sulfate, chlorhexidine gluconate, chlorhexidine hydrochloride, chlortetracycline hydrochloride, oxytet- 
racycline hydrochloride, clindamycin hydrochloride, ethambutol hydrochloride, metronidazole hydrochloride, 
pentamidine hydrochloride, gentamicin sulfate, kanamycin sulfate, lineomycin hydrochloride, methacycline hydrochlo- 
ride, methenamin hippurate. methenamine mandelate, minocycline hydrochlorid . neomycin sulfate, netilmicin sulfate, 
paromomycin sulfate, streptomycin sulfate, tobramycin sulfate, miconazole hydrochloride, amantadine hydrochlorid , 
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amantadine sulfate, triclosan, octopirox. parachlorometa xylenol, nystatin, tolnaftate and clotrimazole. 

Useful drug actives in the compositions of the present Invention include antineoplastic drugs. Antineoplastic drugs 
preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of bleomycin, 
daunorubicin, doxorubicin, mechlorethamine, procarbazine, quinacrine. tamoxifen, vinblastine and vincristine. 

Useful drug actives In the compositions of the present invention include antimalarial drugs. Arrtimalarial drugs pre- 
ferred for inclusion in compositions of the present invention Include pharmaceutically-acceptable salts of chloroquine, 
hydroxychloroquine primaquine and quinine. 

Useful drug actives in the compositions of the present invention include musci relaxant drugs. Muscle relaxant 
drugs preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of cin- 
namedrine. cyclobenzaprlne. flavoxate, orphenadrlne, papaverine, mebeverine. Idaverine, ritodrine, dephenoxylate, 
dantrolene and azumolene. 

Useful drug actives in the compositions of the present Invention include antispasmodic drugs. Antispasmodic drugs 
preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of tiie com- 
pounds disclosed in US-A-3.856.825 issued to Wright, Burch and Goldenburg on December 24, 1974. 

Useful drug actives in the compositions of the present invention include antidiarrheal drugs. Antidiarrheal drugs 
preferred for inclusion in compositions of the present invention include pharmaceutically-acceptable salts of lopera- 
mide. 

Useful drug actives in ttie compositions of the present Invention include bone-active drugs. Bone-active drugs pre- 
ferred for inclusion in compositions of tiie present invention include pharmaceutically-acceptable salts of diphosphonate 
drug compounds and phosphonoalkylphosphinate drug compounds, Including the prodrug esters thereof. Such com- 
pounds are disclosed, for example, in US-A-3.683,080 issued to Francis on August 8. 1972; US-A-4,304,734 issued to 
Jary. Rihakova & Zobacova on December 8. 1 981 ; US-A-4.687,768 issued to Benedict & Johnson on August 1 8. 1 987* 
US-A-4.71 1 .880 Issued to Stahl & Schmitz on December 8. 1987; and US- A-4.71 9.203 Issued to Bosies & Gall on Jan- 
uary 12, 1988; copending U.S. patent application Serial Nos. 808.584, of Benedict & Perkins filed December 13 1985- 
945.069 of Ebetino. Buckingham & McOsker filed December 19. 1986; 945.068 of Ebetino & Benedict filed December 
19. 1986; and 069,666 of Ebetino filed July 6. 1987; and EP-A-0,001 ,584 of Blum. Hempel & Worms, published May 2 
1979; EP-A-0.039,033 published April 11. 1981 ; EP-A-0,186,405 of Benedict & Perkins, published July 2. 1986; and 
EP-A-0,243. 1 73 Of Oku. Todo. Kasahara. Nakamura. Kayakiri & Hashimoto, published October 28, 1 987. 

Also useful in the present invention sunscreening agents. A wide variety of sunscreening agents are described in 
US-A-5,087.445. to Haffey et al.. issued February 11, 1992; US-A-5.073,372, to Turner et al., issued December 17. 
1991; US-A-5,073.371, to Tumer et al. issued December 17. 1991; and Segarin, et al., at Chapter VIII, pages 189 et 
seq.. of Cosmetics Science and Technoloov. 

Prefen-ed among those sunscreens which are useful In tine conpositions of the Instant Invention are those selected 
from the group consisting of 2-ethylhexyl p-methoxycinnamate. 2-ethylhexyl N.N-dimethyl-p-aminobenzoate. p-aml- 
nobenzoic acid. 2-phenylbenzim!dazole-5-sulfonic acid, octocrylene. oxybenzone. homomenthyl salicylate, octyl sali- 
cylate. 4.4'-methoxy-t-butyldibenzoylmethane. 4-isopropyl dibenzoylmethane. 3-benzylidene camphor, 3-(4- 
methylbenzylidene) camphor, titanium dioxide, zinc oxide, silica, iron oxide, and mixtures thereof. 

Still other useful sunscreens are those disclosed in US-A-4,937.370. to Sabatelli. Issued June 26. 1990; and US- 
A-4,999.186. to Sabatelli et al.. issued March 12, 1991. The sunscreening agents disclosed therein have, in a single 
molecule, two distinct chromophore moieties which exhibit different ultra-violet radiation absorption spectra. One of the 
chromophore moieties absorbs predominantiy in the UVB radiation range and the other absorbs strongly in the UVA 
radiation range. These sunscreening agents provide higher efficacy, broader UV absorption, lower skin penetration and 
longer lasting efficacy relative to conventional sunscreens. Especially prefen^ed examples of these sunscreens include 
those selected from 4-N.N-(2-etiiylhexyl)methylaminobenzoic acid ester of 2.4<iihydrQxybenzophenone. 4-N,N-(2- 
ethylhexyl)methylamlnobenzotc acid ester with 4-hydroxydibenzoylmethane, 4-N.N- (2-etiiylhexyl)methylam'inobenzolc 
acid ester of 2-hydroxy-4-(2-hydroxyethoxy)benzophenone. 4-N.N-(2-ethylhexyl)-mettiylaminobenzoic acid ester of 4- 
(2-hydroxyethoxy)dibenzoylmethane. and mixtures thereof. 

Generally, the sunscreens can comprise from about 0.5% to about 20% of the compositions useful herein. Exact 
amounts will vary depending upon the sunscreen chosen and the desired Sun Protection Factor (SPF). SPF is a com- 
monly used measure of photoprotection of a sunscreen against erythema. See Federal Register Vol 43 No 166 dd 
38206-38269. August 25. 1 978. 

Also useful in the present invention are sunless tanning agents including dihydroxyacetone. glyceraWehyde, 
indoles and tiielr derivatives, and the like. These sunless tanning agents can also be used in combination with the sun- 
screen agents. 

Other useful actives include skin bleaching (or lightening) agents including but not limited to hydroquinone. ascor- 
bic acid, kojic acid and sodium metabisulfite and wound healing agents such as peptide derivatives, yeast, parithenol. 
lamin and kinetin. 

Water-Solgbig Polymer The polymers useful In the present invention are certain cationic polymers. These polymers 
are generally described in US-A-5. 100.660. to Haw et al., issued March 31 . 1992; US-A-4,849.484. to Heard, issued 
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July 18, 1989; US-A-4.835,206, to Farrar et al., issued May 30. 1989; US-A-4. 628,078 to Glover et al. issued December 
9, 1986; US-A-4,599.379 to Flesher et al. issued July 8, 1986; and EP-A-0. 228,868 to Farrar et al.. published July 15, 
1987. 

The compositions of the instant invention comprise from 0.1% to 10%, preferably from 0.1% to 7.5%, and most 

5 preferably from 0. 1 % to 5% of the polymer. 

In general these polymers are high molecular weight materials containing cationic, usually quaternized, nitrogen 
moieties. These polymers can be characterized by the general formula: (A)|(B)m(C)n wherein (A) is a dialkylaminoalkyi 
acrylate monomer or its quaternary ammonium or acid addition salt, (6) is a dialkylaminoalkyi methacrytate monomer 
or its quaternary ammonium or acid addition salt, (C) is a monomer having one carbon-cartwn double bond, I is an inte- 

10 ger of 0 or greater, m Is an integer of 1 or greater, and n is an integer of 0 or greater. The (C) monomer can be selected 
from any of the commonly used monomers. Nonllmiting examples of these monomers Include ethylene, propylene, 
butylene, isobutylene, eicosene, maelic anhydride, acrylamide. methacrylamide, maleic acid, acrolein, cycohexene, 
ethyl vinyl ether, and methyl vinyl ether. In the cationic polymers of the present invention, (C) is preferably acrylamide. 
In highly preferred enrtbodiments, these polymers also contain a crosslinking agent, which is most typically a mate- 

15 rial containing one or more unsaturated functional groups. In other words, these crosslinked polymers are expressly 
intended to also include the corsslinking agent in addition to the (A), (B), and (C) monomer units. Nonlimiting examples 
of suitable crosslinking agents include those selected from methylenebisacrylamldes, diallyldialkyi ammonium halides, 
polyalkenyl polyethers of polyhydric alcohols, allyl aaylates, vinyloxyalkylacryiates, and polyfunctional vinylidenes. 
Specific examples of crosslinking agents useful herein include those selected from methylenebisacrylamide. ethylene 

20 glycol di-(meth)acrylate, di-(meth)acrylamide, cyanomethylacrylate, vinyloxyethylacrylate, vinyloxyethylmethacrylate, 
allyl pentaerythrttol, trimethylolpropane diallyl ether, allyl sucrose, butadiene, isoprene. divinyl benzene, divinyl naphtha- 
lene, ethyl vinyl ether, methyl vinyl ether, and allyl acrylate. Other crosslinkers Include formaldehyde and glyoxal. Pre- 
ferred for use herein as a cosslinking agent is methylenebisacrylamide. 

When the croslinking agent is present, widely varying amounts can be employed depending upon the properties 

25 desired in the final polymer, e.g. viscosifying effect, Without being limited by theory, it Is believed that incorporation of a 
crosslinking agent into these cationic polymers provides a material that is a more effective viscosifying agent without 
negatives such as stringiness and viscosity breakdown in the presence of electrolytes. The crosslinking agent, when 
present, can comprise from about 1 ppm to about 1 000 ppm, preferably from about 5 ppm to about 750 ppm, more pref- 
erably from about 25 ppm to about 500 ppm, even more preferably from about 100 ppm to about 500 ppm, and most 

30 preferably from about 250 ppm to about about 500 ppm of the total weight of the polymer on a weight/weight basis. 

In one group of embodiments, these cationic polymers are made from processes which generally require polymer- 
isation of a solution containing from about 20% to about 60%, generally from about 25% to about 40%, by weight mon- 
omer, In the presence of an initiator (usually redox or thermal) until the polymerization terminates. The temperature 
generally starts low. e.g. 0° to 95°C. The polymerization can be conducted by forming a reverse phase dispersion of an 

35 aqueous phase of the monomers into a nonaqueous liquid, e.g. mineral oil and the like. 

When the polymer contains acrylamide, the molar proportion of acrylamide, based on the total molar amount of 
acrylamide, dialkylaminoalkyi acrylate and dialkylaminoalkyi methacrytate, is generally from about 20% to about 99%. 
Preferably, the amount of acrylamide is at least 50%, often at least 60% to below about 95%. All percentages describing 
the polymer herein are molar, unless otherwise specified. 

40 Where monomer A is present, the ratio of monomer A:monomer B used in this process, and thus the ratio of groups 
A and B in the f inaf polymer, on a molar basis is preferably 80:20 to 20:80. In one class of processes, the ratio is 5:95 
to 50:50, i.e.. the cationic monomer is mainly methacrylate. In these processes, the ratio is generally being achieved in 
the range of from 25:75 to 5:95. 

In another class of processes, the ratio A:B is from 50:50 to 85:15, the cationic monomers being mainly acrylate. 

45 Preferably the ratio A:B Is 60:40 to 85:15, most preferably 75:25 to 85:15. 

Preferred is where monomer A is not present and the ratio of monomer B:monomer C is from 30:70 to 70:30, pref- 
erably from 40:60 to 60:40 and most preferably from 45:55 to 55:45. 

The polym^isation Is preferably conducted under known conditions such that the polymers are water soluble and 
have a high molecular weight, generally about 1 million, for instance up to 30 million. The intrinsic viscosity, measured 

50 in molar sodium chloride solution at 25*' C, is generally above 6, for instance from 8 to 14. 

A cationic polymer useful herein Is one conforming to the general structure (A),(B)rn(C)n wherein I is zero, (B) Is 
methyl quaternized dimethylaminoethyl methacrytate, the ratio of (B):(C) Is 45:55 to 55:45, and the optional crosslinking 
agent is methylenebisacrylamide. This polymer which has the proposed CTFA designation, "Polyquaternium 32 (and) 
Mineral Oil", is commercially available as Safcare^^™^ SC92 from Allied Colloids Ltd. (Norfolk, VA). 

55 Alternatively in another group of preferred embodiments, these cationic polymers do not contain the acrylamide 
monomer, that is, n is zero. In these polymers the (A) and (B) monomer components are as described above. An espe- 
cially preferred group of these non-acrylamide containing polymers Is one In which I is also zero. In this instance the 
polymer is essentially a homopolymer of a dialkylaminoalkyi methacrtyate monomer or Its quaternary amrrranium or 
acid addition salt. These diaklylaminoalkyi methacrylate copolymers and homopolymers preferably contain a crosslink- 
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ing agent as described above. 

A cationic homopolymer useful herein is one conforming to the general structure (A),(B)r„(C)n wherein I is zero, (B) 
is methyl quaternized dimethylaminoethyl methacrylate, n is zero, and the crosslinking agent is methylenebisacryla- 
mide. This polymer, which has recently been given CTFA designation Tolyquaternium 37 (and) Mineral Oil (and) PPG- 
5 1 Trideceth-6", will be referred to herein as crosslinked methyl quaternized dimethylaminoethyl methacrylate and min- 
eral oil. This polymer is commercially available as Salcare*^''"'^* SC95 from Allied Colloids Ltd. (Norfolk, VA). 

Nonionic Surfactant 

10 Compositior^ of this invention also contain from 0.05% to 1 0%, preferably from 0.05% to 5%, more preferably from 
0.05% to 2%, and most preferably from 0.25% to 1% of certain nonionic surfactants. Nonionic surfactants used herein 
have an HLB of from about 6 to about 18, preferably from about 8 to about 18, and more preferably from about 10 to 
about 18. These nonionic surfactants are herein designated as "high HLB nonionic surfactants" and do not include the 
surfactants with HLB values less than 6, as described below. 

15 The abbreviation "HLB" stands for hydrophilic lipophilic balance. The HLB system is well known in the art and is 
described in detail in "The HLB System. A Time-Saving Guide to Emulstfier Selection". ICI Americas Inc., August 1984. 

High HLB nonionic surfactants used herein are ethoxylated alcohols having a straight or branched chain alkyi group 
in the C8-22. preferably C10-20. "^O"'© preferably C12.20. range and from about 6 to about 30, preferably from about 6 to 
about 25, ethylene oxide groups. 

20 Prefen-ed for use herein are polyethylene oxide ethers derived from lauryl alcohol, cetyl alcohol, oleyl alcohol, 
stearyl alcohol, isostearyl alcohol, myristyl alcohol, behenyl alcohol, and mixtures thereof. More preferred for use 
herein, are: polyoxyethylene 10 cetyl ether, known by the CTFA designation as ceteth-10; polyoxyethylene (21) stearyl 
ether, known by the CTFA designation steareth-21; coconut alkyI polyethoxylate (6.5); decyl polyethoxylate (6); and 
mixtures thereof. Most preferred for use herein are ceteth-10, steareth-21 , and mixtures thereof. 

25 A detailed listing of suitable nonionic surfactants, of the above types, for the compositions herein can be found in 
US-A-4,557,853, to Collins, issued Dec. 10, 1985. Commercial sources of such surfactants can be found in McCutch- 
eon's EMULSIFIERS AND DETERGENTS, North American Edition. 1984, McCutcheon Division, MC Publishing Com- 
pany. 

Especially preferred for use herein are compositions which contain at least one of the above described high HLB 
30 nonionic surfactants, in combination with at least one other nonionic surfactant having an HLB from about 1 to about, 
but not greater than or equal to 6, hereinafter designated as a low HLB nonionic surfactant". These low HLB nonionic 
surfactants do not include the high HLB nonionic surfactants desaibed above. Without being limited by theory, it is 
believed that this combination of both high and low HLB nonionic surfactants provides compositions demonstrating 
enhnaced emulsion stability. 

35 In these compositions utilizing both the low HLB nonionic surfactant in combination with the high HLB nonionic sur- 
factant, the low HLB nonionic surfactant comprises from 0.01% to 5%, preferably from 0.01% to 1%, and more prefer- 
ably from 0.025% to 0.5% of the composition. 

Typical of these low HLB nonionic surfactants are ethoxylated alcohols with, the alcohol derivatives being prefen-ed. 
In general, these alcohol derivatives contain a straight or branched chain alkyI group in the C8.22. preferably C10-2O' 

40 more preferably C12.20. range, and generally contain from 1 to 5 ethylene oxide groups per molecule. 

Some nonlimiting examples of these low HLB nonionic surfactants useful herein include stearic acid ethoxylated 
with 1 mole of ethylene oxide (i.e. steareth-1), steareth-2, steareth-3, steareth-4, steareth-5, ceteth-1 , cetheth-2, ceteth- 
3, ceteth-4. ceteth-5, laureth-1, laureth-2, laureth-3, laureth-4, laureth-5, oleic acid ethoxylated with 1 mole or ethylene 
oxide (i.e. oleth-1), oleth-2, oleth-3, oleth-4, oleth-5, and mixtures thereof. Preferred low HLB nonionic surfactants are 

45 steareth-1 , steareth-2, steareth-3, ceteth-1 , ceteth-2, cetheth-3, laureth-1 , laureth-2, laureth-3, oleth-1 , oleth-2, oleth-3, 
and mixtures thereof. More preferred are steareth-2, ceteth-2, laureth-2, oleth-2, and mixtures thereof. Most preferred 
is steareth-2, which is available commercially as Brijt^™) 72 from ICI Americas. 

Detailed listings of low HLB surfactants can be found in McCutcheon's EMULSIFIERS AND DETERGENTS, North 
American Edition, 1984, McCutcheon Division, MC Publishing Conrpany. 

50 When a low HLB nonionic surfactant in used herein in combination with a high HLB surfactant, it has been found 
that the combination of steareth-2 with ceteth-10 and/or steareth-21 is especially preferred. 

Water-Immiscible Solubilizinq Aid The compositions of the present invention comprise from 0.1% to 25%, more 
preferably from 0.1% to 15%, and nrrast preferably from 6% to 10% of a water-immiscible solubilizing aid for the active 
ingredients useful herein. By water-immiscible is meant that the material has a solubility in water of less than 1 gram 

55 per 1 00 grams of water at 25*'C. Wrthout being limited by theory, these materials improve the stability of the composition 
as well as provide moisturization benefits. The water-immiscible solubilizing aids used herein is an alkoxylated ether. 
The alkoxylated ethers useful herein ar of the formula: 
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R0(CHCH20)nH 
X 

5 

wherein R is straight or branched chain Ci to C^s* preferably Ci to C5, and most preferably to C4, and X is methyl 
or ethyl and n has an average value of from 5 to 20, preferably from 8 to 16, and more preferably from 10 to 16. Also 
preferred for use herein ar the polyoxypropylene butyl ethers (i.e. where R is C4). These compounds are also known 
as PPG butyl ethers. A preferred compound among these butyl ether derivatives is PPG-1 4 butyl ether (i.e. a butyl ether 
10 having about 14 propylene oxide units incorporated in its structure). PPG-1 4 butyl ether is available as Fluid AP from 
Union Carbide. Alternatively, another prefen-ed compound is PPG-15 stearyl ether (i.e. a stearyl ether having about 15 
propylene oxide units incorporated in its structure). PPG-15 stearyl ether is available as Arlamolt'^™^ S3 and S7 from 
ICI Americas. 

The polyalkylene oxide polymers or copolymers useful herein Include polypropylene oxides, polybutylene oxides, 
15 mixed polyethylene and polyproylene oxides, mixed polyethylene and polybutylene oxides, and the like, provided that 
the water-immiscibility requirement Is met. Nonlimiting examples of these polymers include PPG-9, PPG-15, PPG-1 7, 
PPG-20, PPG-26, PPG-30, PPG-34. a copolymer of ethylene oxide and propylene oxide wherein the copolymer has an 
average of 3 ethylene oxide units and an average of 20 propylene oxide units, and a copolymer of propylene oxide and 
butyiene oxide wherein the copolymer has an average of 10 propylene oxide units and an average of 5 butylene oxide 
20 units. 

In other embodiments, the water-immiscible solubilizing aids include those of the above chemical formula wherein 
R is a straight or branched chain C1-C8 moiety having one or more free hydroxyl groups, wherein this moiety can be 
derived from the corresponding alcohol. Nonlimiting examples of these CI -C8 moieties include those derived from glyc- 
erin, propylene glycol, butylene glycol, hexylene glycol, 1,2,6-hexanetriol, and the like. 

25 Vehicle The compositions of the present invention are used along with pharmaceutically-acceptable carrier (or 
vehicle) components. The term "pharmaceutically-acceptable carrier components", as used herein, means compatible 
solid or liquid filler diluents which are suitable for administration to a human or lower animal. The term "compatible", as 
used herein, means that the conrtponents are capable of being commingled with the drug compounds, and other com- 
ponents of the compositions of the present invention, in a manner such that there is no interaction which would substan- 

30 tially reduce the pharmaceutical efficacy of the compositions of the present invention under ordinary use situations. 

Pharmaceutically-acceptable carrier components must, of course, be of sufficiently high purity and sufficiently low 
toxicity to render them suitable for administration to the human or lower animal being treated. 

Some examples of substances which can serve as pharmaceutically-acceptable carrier components are glycerol; 
ethanol; water; antioxidants; surfactants; chelating agents; preservatives; thickeners; anti-bacterial agents; as well as 

35 other non-toxic compatible substances used in pharmaceutical formulations. 

These compositions can also contain one or more additional humectants/moisturizers, many of which may also be 
useful as actives. A variety of humectants/moisturizers can be enrployed and can be present at a level of from 0.5% to 
30%, more preferably from 2% to 8%, and most preferably from 3% to 5%. These materials include polyhydroxy alco- 
hols such as sorbitol, glycerin, hexanetriol, hexylene glycol and the like; sugars and starches; sugar and starch deriva- 

40 tives (e.g. alkoxylated glucose); D-panthenol and its derivatives; hyaluronic acid; laclamide monoethanolamine; 
acetamide monoethanolamine; and mixtures thereof. Other useful humectants include propylene oxide ethers of gly- 
erin, preferably those having less than about four moles of propylene oxide per mole of glycerin. Useful examples of 
these propylene oxide ethers of glycerin are described in detail in US-A-4,976,953, to Orr et aL, issued December 11, 
1990. 

45 Preferred humectants/moisturizers for use in the conpositions of the present invention are the C3-C6 diols and tri- 
ols. Especially preferred is the triol, glycerin. 

The conpositions of the present invention can also optionally comprise at least one emollient. Examples of suitable 
emollients include, but are not limited to, volatile and non-volatile silicone oils, highly branched hydrocarbons, and mix- 
tures thereof. Emollients useful in the instant invention are further described in US-A-4,91 9,934, to Deckner et al., 

50 issued April 24 1990. 

The emollients can typically comprise in total from 1% to 50%, preferably from 1% to 25%. and more preferably 
from 1% to 10% by weight of the compositions of the present invention. 

The compositions of this invention may also contain pharmaceutically acceptable optional conrtponents that modify 
the physical and/or therapeutic effects of the compositions. Such optional components may include, for example, addi- 
55 tional solvents, gelling agents, fragrances, preservatives, anti-bacterial agents, thickeners (e.g., fatty alcohols such as 
cetyl alcohol and stearyl alcohol), and stabilizers. However, such optional materials must not unduly interfere with the 
transdermal d livery of the drug active. Optional components useful in the compositions of this invention are described 
in the following patent documents: EP-A-0,043,738, Wickett et aL, published January 13, 1982; and US-A-4,552,872. 
Cooper tal., issued November 12. 1985. 
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Most preferred compositions herein are creams and lotions. 
Another optional material is a solvent or co-solvent material. 

Most preferred compositions herein have a pH of below about 5, preferably below about 4. and most preferably 
below about 3. Without being limited by theory, the pH of a formulation can be an important factor in the delivery and 

5 availability of an active ingredient. For example, for the active ingredient salicylic acid, at pH values above its pKg in a 
particular matrix, the salicylic add would exist primarily in its ionized form and would not as readily penetrate into the 
skin. Thus, an acidic formulation range is preferred for salicylic acid compositions in order to supress ionization and 
enhance its penetration into the stratum corneum. 

A wide variety of acids, bases, buffers, and sequestrants can be utilized to adjust and/or maintain the pH and ionic 

10 strength of the compositions useful in the instant invention. Materials useful for adjusting and/or maintaining the pH 
and/or the ionic strength include sodium cartxjnate, sodium hydroxide, hydrochloric acid, phosphoric acid, sulfuric acid, 
acetic add, sodium acetate, sodium hydrogen phosphate, sodium dihydrogen phosphate, citric acid, sodium citrate, 
sodium bicarbonate, triethanolamine, EDTA, disodium EDTA, tetrasodium EDTA, and the like. 

15 Test Method 

Transdermal penetration of drugs is conveniently determined and compared from various vehicles using the appa- 
ratus and procedure described below. 

Full thickness excised human thigh skin is obtained from cadavers after all hair had been clipped and the skin 
20 washed. The skin samples are then bathed in 10% glycerin and stored frozen. The glycerin prevents the formation of 
ice crystals which couki possibly damage the keratinized cells and/or the intercellular lipid matrix. After a rapid thawing, 
the skin is conditioned for 24 hours in Hank's Balanced Salt Solution with 1% antibacterial-antimycotic solution. Then 
the skin is washed with distilled water. A single skin donor is used for each experiment, and individual sections for use 
are selected based on integrity of the stratum corneum (visual determination). Selected areas are cut to Icm^ using a 
25 scalpel. 

Tests are conducted using glass diffusion cells placed in temperature-regulated stirring modules. Skin sections are 
mounted in the cells, and the receptor phase is added. The receptor phase is 50% Hank's Balance Salt Solution (includ- 
ing 1% antibiotic-antimycotic solution) and 50% ethanol. Each diffusion cell has an exposed area of 079crr^ and a 
receptor capacity of 5ml. Sufficient formulation is applied (750ul) to the surface of the skin to ensure infinite dose con- 
30 ditions, and the diffusion cell is covered with plastic wrap or parafilm to prevent product evaporation. At each sampling 
time the receptor phase is removed for analysis of drug content The receptor phase is removed for analysis of drug 
content. The receptor phase is replenished at each sampling time in order to maintain sink conditions. Preferably 3 to 
6 replicates are run with sampling intervals occurring at 1 , 2, 4 & 6 hours. 

Penetration rate (Flux) is determined as the quantity of drug penetrating a measured area of skin per hour during 
35 the 5 hour interval between 1 hour and 6 hours. Generally steady state is reached before 1 hour. Penetration rate is usu- 
ally expressed as ug drug per cm^ skin per hour. 

Ingredients are identified by chemical or CTFA name. 

EXAMPLES 

40 

Example i 

An anti-acne composition is made by combining the following components using conventional mixing technology. 

45 



50 



55 
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Ingredient 


(%\N/\N) 


Water Purified 


tfi 1 on 


PPG- 14 Butyl Ether 


8.0 


PolvauatPrniunn-J^? and MInpral Oil^ 

1 wi y Wvinid 1 iiui 1 1 w& di ivi iviiiidcii ^^ii 




Polvoifvpthvlpnp 10 Cptvl Ethpr 


0.75 


Salicylic Acid 


2.0 


Steary! Alcohol 


0.75 


Cetyl Alcohol 


0.75 


85% 5cs Dimethyl Fluid/15% Dimethlconol^ 


0.5 


Aluminum Starch Octenyl Succinate 


0.5 



^SalCaref^™^ SC92 available from Allied Colloids (Suffolk, 
VA). 

^Dow Q2-1403 Fluid available from Dow Corning. 



The PPG-14 Butyl ether, salicyclic acid. Polyoxyethylene 10 Cetyl Ether, and waxes are combined and heated until the 
waxes melt (e.g., up to about 75 C] and is mixed using a Lightnin' Mixer with a 3 blade paddle prop at a low speed (100 
rpm). Water is added to this mixture. While mixing at a moderate speed (300 rpm), the polyquaternium-32 and mineral 
oil is added to the mixture. The resulting cream Is mixed at moderate speed until uniform. 

The composition displays skin penetration of the salicylic acid active with low dermal irritation as well as improved 
skin feel and residue characteristics together with excellent moisturizing, emolliency, rub-in and absorption character- 
istics. 

Alternatively, the above composition is prepared by substituting the polyquaternium-32 and mineral oil with 
crosslinked methyl quaternized dimethylaminoethyl methacrylate and mineral oil [i.e. polyquaternium 37 (and) mineral 
oil (and) PPG-1 trideceth-6], available as SalCare^™) SC95 from Allied Colloids (Suffolk, VA). 

Example II 

An anti-acne and/or analgesic composition is made by combining the following ingredients utilizing conventional 
mixing techniques as described above in Example I. 



Ingredient 


(%WAAO 


Water, Purified 


qs to 100 


Ibuprofen 


2.0 


Polyquaternium-32 and Mineral OiP 


4.0 


Polyoxyethylene 10 Cetyl Ether 


0.75 


Stearyl Alcohol 


0.75 


Cetyl Alcohol 


0.75 


85% 5cs Dimethyl Fluid/15% Dimethiconol^ 


0.5 


Aluminum Starch Octenyl Succinate 


0.5 



^SalCare^^ SC92 available from Allied Colloids (Suffolk, 
VA). 

^Dow Q2-1403 Fluid available from Dow Corning. 



The compositions display skin penetration of the Ibuprofen active as well as improved skin fee! and residue char- 
acteristics together with excellent moisturizing, emolliency. rub-in and absorption characteristics. 
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Alternatively, the above composition is prepared by substituting the polyquaternium-32 ard mineral oil with 
crosslinked methyl quatemized dimethylaminoethy) methacrylate (and) mineral oil [i.e. polyquaternium 37 (and) mineral 
oil (and) PPG-1 trldeceth-61. available as SalCare^^™) SC95 from Allied Colloids (Suffolk. VA). 

Example III 

An anti-acne cream is made by combining the following components using conventional mixing technology. 



Ingredient 




Water, Purified 


qs to 1 00 


PPG- 14 Butvl Ether 


8.0 


Crosslinked Methyl Quaternized Dimethylaminoethyl Methacrylate and Mineral Oil'' 


1.5 


Steareth-21 


0.50 


Salicylic Acid 


2.0 


Stearyl Alcohol 


1.5 


Cetyl Alcohol 


1.5 


85% 5cs Dimethyl Fluid/15% Dimethiconol^ 


0.5 


Dimethicone 200 


0.6 


Glycerin 


3.0 


Citric Acid 


0.7 


Sodium Citrate 


0.3 


^SalCaref""^'^ SC95 available from Allied Colloids (Suffolk, VA). 
^Dow Q2-1403 Fluid available from Dow Corning 



In a vessel the cetyl alcohol, stearyl alcohol, steareth-21. and dimethicone 200 are heated to 70''C. In another vessel 
the PPG-1 4 butyl ether and salicydic acid are combined and heated to lO^'C to dissolve the salicylic acid. This salicylic 
acid solution is then added with stirring to the cetyl alcohol mixture. Next the crosslinked methyl quaternized dimethyl- 
aminoethyl methacrylate polymer is added with stin*ing to the cetyl alcohol mixture. In a sei^arate vessel, the water, glyc- 
erin, citric acid, and sodium citrate are comt^ned and heated with stinring to 70°G. The cetyl alcohol mixture is then 
added with mixing to the water mixture to form the emulsion. Finally, the dimethyl f luid/dimethicone mixture is added 
with mixing and the mixture is then cooled to room tenperature with mixing. 

The resulting cream composition displays skin penetration of the salicylic add active with low dermal in'itation as 
well as improved skin feel and residue characteristics together with excellent moisturizing, emolliency, rub-in and 
absorption characteristics. 

Alternatively, the above composition is prepared by substituting the metfiyl quaternized dimethylaminoethyl meth- 
acrylate and mineral oil with polyquaterniun-32 and mineral oil [i.e. polyquaternium 37 (and) mineral oil (and) PPG-1 
trideceth-6], available as SalCare^^^^ SC92 from Allied Colloids (Suffolk, VA). 

Ex a m p le IV 

A keratolytic composition for dermatological disorders is made by combining the following ingredients utilizing con- 
ventional mixing techniques as described atx)ve in Example I. 
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Ingredient 


(%W/W) 


Water 


qs to 1 00 


Urea 


10.0 


Polyquaternium-32 and Mineral Oil^ 


4.0 


Polyoxyethylene 10 Cetyl Ether 


0.75 


Stearyl Alcohol 


0.75 


Cetyl Alcohol 


0.75 


85% 5cs Dimethyl Fluid/15% Dimethiconol^ 


0.5 


Aluminum Starch Octenyl Succinate 


0.5 



^SatCaref""""^ SC92 available from Allied Colloids (Suffolk. 
VA). 

^Dow 02-1 403 Fluid available from Dow Corning. 



The compositions display skin penetration of the Urea active as well as improved skin feel and residue character- 
istics together with excellent moisturizing, emolliency, rub-in and absorption characteristics. 

Alternatively the above composition is prepared by substituting the polyquaternium-32 and mineral oil with 
crosslinked methyl quaternized dimethylaminoethyl methacrylate and mineral oil [i.e. polyquaternium 37 (and) mineral 
oil (and) PPG-1 trideceth-6]. available as SalCare*^*^) SC95from Allied Colloids (Suffolk, VA). 

Examp l e V 

A conrposition for sunless tanning is made by combining the following ingredients utilizing conventional mixing 
techniques as described above in Example I. 



Ingredient 


(%W/W) 


Water 


qsto 100 


Polyquaternium-32 and Mineral Oil^ 


3.0 


Dihydroxyacetyone 


3.0 


Glycerin 


2.0 


Polyoxyethylene 10 Cetyl Ether 


0.75 


Stearyl Alcohol 


0.75 


Cetyl Alcohol 


0.75 


85% 5cs Dimethyl Fluid/15% Dimethiconol^ 


0.5 


Aluminum Starch Octenyl Succinate 


0.5 



^SalCare*"""^ SC92 available from Allied Cdloids (Suffolk, 
VA). 

^Dow Q2-1 403 Fluid available from Dow Corning. 



The compositions display improved skin penetration of the dihydroxyacetone as well as improved skin feel and res- 
idue characteristics together with excellent moisturizing, emolliency, rub-in and absorption characteristics. 

Alternatively, the above composition is prepared by substituting the polyquaternium-32 and mineral oil with 
crosslinked methyl quaternized dimethylaminoethyl methacrylate and mineral oil [i. . polyquaternium 37 (and) mineral 
oil (and) PPG-1 trrdeceth-6]. available as SalCaret^"^"^) SC95from Allied Colloids (Suffolk, VA). 
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Example VI 

A composition for sunless tanning which also contains sunscreens is made by combining the following ingredients 
utilizing conventional mixing techniques as described above in Example I. 

5 



Ingredient 


(%wyw) 


Water 


qsto 100 


Polyquaternium-32 and Mineral OiP 


3.0 


Dihydroxyacetyone 


3.0 


Octyl Methoxycinnamate 


7.5 


Octyl Saltcyliate 


1.0 


Glycerin 


2.0 


Polyoxyethylene 10 Cetyl Ether 


0.75 


Stearyl Alcohol 


0.75 


Cetyl Alcohol 


0.75 


85% 5cs Dimethyl Fluid/15% Dimethiconol^ 


0.5 


Aluminum Starch Octenyl Succinate 


0.5 



^SalCare^"™) SC92 available from Allied Colloids (Suffolk, 
VA). 

^Dow 02-1403 Fluid available from Dow Corning. 



30 The compositions display improved skin penetration of the dihydroxyacetone as well as improved skin feel and res- 
idue characteristics together with excellent moisturizing, emolliency, rub-In and absorption characteristics. This compo- 
sition also provides protection against the harmful effects of UV radiation. 

Alternatively, the above composition is prepared by substituting the polyquaternium-32 and mineral oil with 
crosslinked methyl quaternized dimethylaminoethyl methacrylate and mineral oil [i.e. polyquaternium 37 (and) mineral 

35 oil (and) PPG-1 trideceth-6]. available as SalCaret^^"^* SC95 from Allied Colloids (Suffolk. VA). 

Example VII 

An anti-acne lotion is made by combining the following components using conventional mixing technology. 

40 



45 



50 



55 
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Ingredient 


(%W/W) 


Water Phase 


Water, Purified 


qsto 100 


Glycerin 


3.0 


Triethanolamine 


0.15 


Tetrasodium EDTA 


0.02 


Oil Phase 


PPG-14Butyl Ether 


8.0 


Salicylic Acid 


2.0 


Crosslinked Methyl Quaternized Dimethylaminoethyl Methacrylate and mineral oiP 


1-5 


Cetyl Alcohol 


0.75 


Stearyl Alcohol 


0.75 


Dimethicone^ 


0.60 


Slearelh-21 


0-45 


Steareth-2 


0.05 


Fragrance Phase 


Fragrance 


0.08 


Cyclomethicone (and) dimethiconoP 


0.50 



^SalCaret^^^ SC95 [i.e. polyquaternium 37 (and) mineral oil (and) PPG-1 trideceth-6] available from 
Allied Colloids (Suffolk. VA). 

^Dow Corning 200/350 centistokes available from Dow Corning, 
^Dow Q2-1401 Fluid available from Dow Corning. 



In an appropriate vessel the water phase ingredients are combined and heated with stin-ing to about 75°G. In a sep- 
arate vessel the oil phase ingredients are combined and heated with stirring to about 75°C. The oil phase Is then added 
with stirring to the water phase to form an emulsion. Stirring is continued as the mixture is cooled to about 40°C. The 
fragrance phase is added and the mixture is cooled to room temperature with stirring. 

The composition displays skin penetration of the salicylic add active with low dermal irritation as well as improved 
skin feel and residue characteristics together with excellent moisturizing, emolliency, rub-in and absorption character- 
istics. 

In an alternate method of preparation, the crosslinked methyl quaternized dimethylaminoethyl methacrylate and 
mineral oil is not added to the oil phase, but is instead added after the emulsion has been tK)th formed and subsequently 
cooled to about 40°C. 

Alternatively, the above composition is prepared by substituting the crosslinked methyl quaternized dimethylami- 
noethyl methacrylate and mineral oil with polyquaternium-32 and mineral oil, available as SalCare^^™^ SC92 from 
Allied Colloids (Suffolk. VA). 

Example Vlli 

An anti-acne cream is made by combining the following components using conventional mixing technology. 
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Ingredient 


(%W/W) 


5 


Water Phase 




Water, Purified 


qs to 100 




Glycerin 


3.0 




Triethanolamine 


0.15 


10 


Tetrasodium EDTA 


0.02 




Oil Phase 




PPG-14Butyl Ether 


8.0 


15 


Salicylic Acid 


2.0 




Crossllnked Methyl Quaternized Dimethylaminoethyl Methacrylate and mineral oiP 


1.5 




Cetyl Alcohol 


1.50 




Stearyl Alcohol 


1.50 


20 


Dlmethicone^ 


0.60 




Steareth-21 


0.45 




Steareth-2 


0.05 


25 


Fragrance Phase 




Fragrance 


0-08 




Cyclomethicone (and) dimethiconoP 


0.50 


30 


^SalCare*""''^ SC95 [i.e. polyquaternium 37 (and) mineral oil (and) PPG-1 trideceth-6] available from 
Allied Colloids (Suffolk, VA). 

^Dow Corning 200/350 centistokes available from Dow Corning. 
^Dow Q2-1401 Fluid available from Dow Corning. 



35 

In an appropriate vessel the water phase ingredients are combined and heated with stirring to about 75'*C. In a sep- 
arate vessel the oil phase ingredients are combined and heated with stirring to about 75°C. The oil phase is then added 
with stirring to the water phase to form an emulsion. Stirring is continued as the mixture is cooled to about 40°C. The 
fragrance phase is added and the mixture is cooled to room temperature with stirring. 
40 The composition displays skin penetration of the salicylic acid active with low dermal irritation as well as improved 
skin feel and residue characteristics together with excellent moisturizing, emolliency, rub-in and absorption character- 
istics. 

In an alternate method of preparation, the crosslinked methyl quaternized dimethylaminoethyl methacrylate and 
mineral oil is not added to the oil phase, but is instead added after the emulsion has been both formed and subsequently 
45 cooled to about 40°C. 

Alternatively, the above composition is prepared by substituting the crosslinked methyl quaternized dimethylami- 
noethyl methacrylate and mineral oil with polyquaternium-32 and mineral oil, available as SalCare*^™^ SC92 from 
Allied Colloids (Suffolk, VA). 

50 EXAMPLE IX 

A salicylic acid containing cream is made by combining the following components using conventional mixing tech- 
nology. 

55 
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Ingredient 


(%W/W) 


5 


Water Phase 




Water, Purified 


qsto 100 




Glycerin 


3.0 




Triethanolamine 


0.15 


10 


Tetrasodium EDTA 


0.02 




Oil Phase 




PPG-14Butyl Ether 


16.0 


15 


Salicylic Acid 


4.0 




Crosslinked Methyl Quaternized Dimethylaminoethyl Methacrylate and mineral oiP 


3.0 




Cetyl Alcohol 


0.75 




Stearyl Alcohol 


0.75 


20 


Dimethicone^ 


0.60 




Steareth-21 


0.45 




Steareth-2 


0.05 


25 


Fragrance Phase 




Fragrance 


0.08 




Cyclomethicone (and) dimethiconoP 


0.50 



^SaiCare^'^"'''^ SC95 [i.e. polyquaternium 37 (and) mineral oil (and) PPG-1 trideceth-6] available from 
50 Allied Colloids (Suffolk, VA). 

^Dow Corning 200/350 centistokes available from Dow Corning. 
^Dow Q2-1401 Fluid available from Dow Corning. 



35 

In an appropriate vessel the water phase ingredients are connbined and heated with stirring to about 75°C. In a sep- 
arate vessel the oil phase ingredients are combined and heated with stirring to about 75°C. The oil phase is then added 
with stirring to the water phase to form an emulsion. Stirring is continued as the mixture Is cooled to about 40°G. The 
fragrance phase is added and the mixture is cooled to room temperature with stirring. 
40 The composition displays skin penetration of the salicylic add active with low dermal Irritation as welt as improved 
skin feel and residue characteristics together with excellent moisturizing, emolliency. rub-in and absorption character- 
istics. 

In an alternate method of preparation, the crosslinked methyl quaternized-dimethylaminoethyl methacrylate and 
mineral oil is not added to the oil phase, but is instead added after the emulsion has been both formed and subsequently 
45 cooled to about 40°C. 

Alternatively, the above composition is prepared by substituting the crosslinked methyl quaternized dimethylami- 
noethyl methacrylate and mineral oil with polyquaternium-32 and mineral oil, available as SalCaret^™^ SC92 from 
Allied Colloids (Suffolk, VA). 

50 Claims 

1 . A topical pharmaceutical composition having enhanced penetration through tiie skin comprising: 

(a) a safe and effective amount of a pharmaceutical active; 
55 (b) from 0. 1% to 10.0% of a high molecular weight crosslinked cationic polymer of the formula: (A)|(B)m(C)n 

wherein (A) is a dialkylaminoalky! acrylate monomer or its quaternary ammonium or acid addition salt, (B) is a 
dialkylaminoalkyi methacrylate monomer or its quaternary ammonium or acid addition salt, (C) is acrylamide, 
I is an integer of 0 or greater, m is an integer of 1 or greater, and n is an integer of 0 or greater, wherein said 
polymer contains a crosslinking agent; 
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(c) from 0.05% to 5% of a high HLB non-ionic surfactant selected from ethoxylated alcohols having from 8 to 
22 carbons and from 6 to 30 ethylene oxide groups; and 

(d) from 0.1% to 25% of an alkoxylated ether of the formula: 

^ RO(CHCH20)nH 

X 

10 wherein R Is straight or branched chain to Ci8. and X is methyl or ethyl, and wherein n has an average value 

of from 5 to 20; 

wherein the composition is substantially free of ethand. 

15 2. The composition of Claim 1 wherein the crosslinking agent is selected from methylene bisacrylamide, ethylene gly- 
col di-(meth)acrylate, di-(meth)acrylamide, cyanomethylacrylate, vinyloxyethylacrylate, vinyloxyethylmethacrylate, 
allyl pentaerythritol, trimethylolpropane diallylether. allyl sucrose, butadiene, isoprene, divinyl benzene, di vinyl 
naphthalene, allyl acryiate, and mixtures thereof; preferably methylene bisacrylamide. 

20 3. The composition of Claim 2 wherein said high HLB nonionic surfactant is selected from ceteth-10, steareth-21 , and 
mixtures thereof, and wherein said alkoxylated ether is selected from PPG-14 butyl ether, PPG-15 stearyl ether, 
and mixtures thereof. 

4. The composition of Claim 3 wherein said pharmaceutical active is selected from anti-acne drugs, anti-wrinkle 

25 actives, anti-skin atrophy actives, non-steroidal anti-inflammatory drugs, steroidal anti-inflammatory drugs, sunless 
tanning agents, sunscreen agents, wound healing agents, skin bleaching or lightening agents, antihistaminic drugs, 
antitussive drugs, antipruritic drugs, anticholinergic drugs, anti-emetic and antlnauseant drugs, anorexic drugs, 
central stimulant drugs, antiarrhythmic drugs, B-adrenergic blocker drugs, cardiotonic drugs, antihypertensive 
drugs, diuretic drugs, vasodilator drugs, vasoconstrictor drugs, anti-ulcer drugs, anesthetic drugs, antidepressant 

30 drugs, tranquilizer and sedative drugs, antipsychotic drugs, antimicrobial drugs, antineoplastic drugs, antimalarial 
drugs, muscle relaxant drugs, anti spasmodic drugs, antidiarrheal drugs and bone-active drugs and mixtures 
thereof; preferably wherein said antihistaminic drug is selected from chlorpheniramine maleate, chlorpheniramine 
tannate, triprolldine hydrochloride, trtprolidlne oxalate, diphenhydramine hydrochloride, diphenhydramine ascor- 
bate, diphenhydramine citrate, doxylamlne succinate, pyrilamine maleate, pyrllamine hydrochloride, pyrllamlne tan- 

35 nate, phenindamine tartrate, promethazine hydrochloride, cyproheptadine hydrochloride, azatadine maleate, 
clemastine fumarate, carbinoxamine maleate, carbinoxamine hydrochloride, tripelennamlne hydrochloride, tripe- 
lennamine citrate, dexchlorpheniramine maleate, brompheniramine maleate and chlorcyclizine hydrochlorkje and 
mixtures thereof; wherein said antitussive drug is selected from the group consisting of dextromethor- phan hydro- 
bromide, carbetapentane citrate, codeine phosphate and codeine N-oxide hydrochlorkJe and mixtures thereof; 

40 wherein saki anticholinergic drug Is selected from the group consisting of scopolamine hydrobromide, scopolamine 
hydrochlorkJe, atropine sulfate, atropine mucate. homatropine hydrobromide and homatropine hydrochloride and 
mixtures thereof; wherein said anti-emetic or antlnauseant drug is selected from cyclizine hydrochloride, meclizine 
hydrochloride, chlorpromazlne hydrochloride and chlorpromazine maleate and mixtures thereof; wherein said ano- 
rexic drug is selected from benzphetamlne hydrochloride, pherrtermine hydrochloride, chlorphentermine hydro- 

45 chloride and fenfluramine hydrochloride and mixtures thereof; wherein said antimicrobial drug is selected from p- 
lactam drugs, quinolone drugs, ciprofloxacin, norfloxacin, tetracycline, erythromycin, hexamidine isethionate, ami- 
kacin, triclosan, doxycycline. capreomydn, chlorhexkline, chlortetracycline, oxytetracycline, clindamycin, ethambu- 
tol, metronidazole, pentamidine, gentamicin, kanamycin. lineomycin, methacycllne, methenamine. minocycline, 
neomycin, netilmicin, paromomycin, streptomycin, tobramycin, miconazole and amantadine, pharmaceutically- 

50 acceptable salts thereof and mixtures thereof; wherein said antiarrhythmic drug is selected from propranolol hydro- 
chloride, procainamide hydrochlorkJe, quinidine sulfate and quinidine gluconate and mixtures thereof; wherein said 
antihypertensive drug is selected from enalapril maleate. clontdine hydrochlorkJe, hydralazine hydrochloride and 
hydralazine sulfate and mixtures thereof; wherein sakJ anesthetic or antipruritic drug is selected from lidocaine 
hydrochlorkJe, bupivacatne hydrochloride, chlorprocalne hydrochloride, dibucalne hydrochloride, etidocalne hydro- 

55 chloride, mepivacalne hydrochloride, tetracaine hydrochlorkJe, dydonine hydrochloride and hexylcaine hydrochlo- 
ride and mixtures thereof; wherein said bone-actve drug is selected from 6-amino-1hydroxyhexane-1.1- 
diphosphonic add, 3-amino-1-hydrQxy-propane1,1<liphosphonic acid, octahydro-1-pyrkJine-6.6Hjiphosphonic 
acid, 2-(2-piperidinyl)ethane-1,1-diphosphonic add; 2 -(3'-piperidinyl) -ethane- 1,1-diphosphonic add; 2-(2*-piperid- 
lnyl)-1-hydroxyethane-1.1diphosphonic acid; 2-{3*-piperidinyl)-1-hydroxy-ethane-1,1<Jiphosphonic acid; N-(2'-(3*- 
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methyl)-pip€ridinylidene)-amino-methane diphosphonic acid; N-(2'-(l'.3'-diazinylidene))-aminomethane diphos- 
phonic acid; and N-(2-(3-methyl-piperidinylidene))-aminomethanephosphonorriethylphosphinic acid, or esters 
thereof and mixtures thereof; wherein said non-steroidal anti-inflammatory drug Is selected from propionic acid 
derivatives, acetic acid derivatives, fenamic acid derivatives, biphenylcarboxylic acid derivatives, and oxicams and 
mixtures thereof; and wherein said non-steroidal anti-inflammatory drug is a propionic acid derivatives selected 
from aspirin, acetaminophen, ibuprofen. naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen, ketoprofen, 
indoprofen, pirprofen. carprofen, oxaprozin, pranoprofen. miroprofen, tioxaprofen, suprofen, alminoprofen, tiapro- 
fenic acid, f luprofen and bucloxic acid and mixtures thereof. 

5. The composition of Claim 3 wherein said pharmaceutical active is an anti-acne drug selected from salicylic acid, 
sulfur, resorcinol, N-acetylcysteine, octoptrox, retinoic acid and its derivatives, benzoyl peroxide, erythromycin, 
zinc, tetracyclin, azelaic acid and its derivatives, phenoxy ethanol and phenoxy proponol, ethylacetate, clindamycin 
and medocycline, flavinoids, lactic acid, glycolic acid, pyruvic add, urea, scymnol sulfate and its derivatives, deox- 
ycholate and cholate and mixtures tiiereof, or an anti-wrinkle active or anti-skin atrophy active selected from gly- 
colic acid, lactic acid, salicylic acid, and mixtures thereof. 

6. The composition of Claim 3 wherein said pharmaceutical active is selected from salicylic acid, glycolic acid, lactic 
acid, and mixtures thereof. 

7. The composition of Claim 5 wherein the amount of (C) in the cationic polymer is from 50% to 90% molar; preferably 
wherein I in the cationic polymer is zero and the ratio of (B) :(C) is from 45:55 to 55:45; more preferably wherein both 
I and n are zero in the cationic polymer. 

8. The composition of Claim 7 which further comprises from 3% to 5% glycerin, and from 1% to 1 0% of an emollient 
selected from volatile silicone oils, non-volatile silicone oils, highly branched hydrocarbons, and mixtures thereof. 

9. The composition of Claim 3 wherein said drug active is a sunless tanning agent selected from dihydroxyacetone, 
indole derivatives and mixtures thereof; preferatrty wherein said composition lurtirter comprises a sunscreen active 
selected from 2-ethylhexyl p-methoxycinnamate, 2-ethylhexyl N,N-dimethyl-p-aminobenzoate, p-aminobenzoic 
acid, 2-phenylben2imidazole-5-sulfonic acid, octocrylene, oxybenzone, homomenthyl salicylate, octyl salicylate. 
4,4'-methoxy-i-butyldibenzoylmethane, 4-isopropyl dibenzoylmethane, S-benzylidene camphor, 3-(4-methylben- 
zylidene) camphor, titanium dioxide, zinc oxide, silica, iron oxide, and mixtures thereof. 

10. A topical pharmaceutical composition having enhanced penetration through the skin comprising: 

(a) a safe and effective amount of a pharmaceutical active; 

(b) from 0.1% to 10.0% of a high molecular weight crosslinked cationic polymer of the formula: (A)|(B)m(C)n 
wherein (A) is a dialkylaminoalkyi acrylate nrx)nomer or its quaternary ammonium or add addition salt, (B) is a 
dialkylaminoalkyi methacrylate monomer or its quaternary amnronium or acid addition salt, (C) is acrylamide, 
I is an integer of 0 or greater, m Is an integer of 1 or greater, and n is an integer of 0 or greater, wherein said 
polymer contains a crosslinking agent; 

(c) from 0.05% to 5% of a high HLB non-ionic surfactant selected from ethoxylated alcohols having from 8 to 
22 cartx)ns and from 6 to 30 ethylene oxide groups; and 

(d) from 0.01% to 5% of a low HLB non-ionic surfactant; and 

(e) from 0.1% to 25% of an alkoxylated ether of the formula: 

R0(CHCH20)nH 
X 

wherein R is straight or branched chain C^ to C^q, and X is methyl or ethyl, and wherein n has an average value 
of from 5 to 20; 

wherein tiie conrqDosition Is substantially free of ethanol. 

11. The composition of Claim 10 wherein tiie crosslinking agent is selected from methylene bisacrylamide. ethylene 
glycol di-(meth)acrylat ; di-(meth)acrylamide, cyanomethylacrylate, vinyloxyethylacrylate, vinyloxyethylmethacr- 
ylate, allyl pentaerythritol, trimethylolpropane diallyl tiier. allyl sucrose, butadiene, isoprene, divinyl benzene, divi- 
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nyl naphthalene, allyl acrylate, and mixtures thereof; preferably wherein said crosslinking agent is methylene 
bisacrylamide. 

12. The composition of Claim 11 wherein said high HLB nonionic surfactant is selected from ceteth-10, steareth-21. 
5 and mixtures thereof, and wherein said alkoxylated ether is selected from PPG-14 butyl ether, PPG-15 stearyl 

ether, and mixtures thereof. 

13. The composition of Claim 12 wherein said low HLB nonionic surfactant is selected from ethoxylated alcohols hav- 
ing from 8 to 22 carbons and from 1 to 5 ethylene oxide groups; preferably wherein said low HLB nonionic sur- 

10 factant is selected from steareth-2. ceteth-2, laureth-2. oleth-2, and mixtures thereof; artd more preferably wherein 
said low HLB nonionic surfactant is steareth-2. 

14. The connposition of Claim 13 wherein said pharmaceutical active is selected from anti-acne drugs, anti-wrinkle 
actives, anti-skin atrophy actives, non-steroidal anti-inflammatory drugs, steroidal anti-inflammatory drugs, sunless 

15 tanning agents, sunscreen agents, wound healing agents, skin bleaching or lightening agents, antihistaminic drugs, 
antitussive drugs, antipruritic drugs, anticholinergic drugs, anti-emetic and antinauseant drugs, anorexic drugs, 
central stimulant drugs, antianrhythmic drugs, B-adrenergic blocker drugs, cardiotonic drugs, antihypertensive 
drugs, diuretic drugs, vasodilator drugs, vasoconstrictor drugs, anti-ulcer drugs, anesthetic drugs, antidepressant 
drugs, tranquilizer and sedative drugs, antipsychotic drugs, antimicrobial drugs, antineoplastic drugs, antimalarial 

20 drugs, muscle relaxant drugs, antispasmodic drugs, antidiarrheal drugs and bone-active drugs and mixtures 
thereof. 

15. The composition of Claim 13 wherein said pharmaceutical active is an anti-acne drug selected from salicylic acid, 
sulfur, resorcinol, N-acetylcysteine, octopirox, retinoic acid and its derivatives, benzoyl peroxide, erythromycin, 

25 zinc, tetracyclin, azelaic acid and its derivatives, phenoxy ethanol and phenoxy proponol, ethylacetate, clindamycin 
and medocycline, flavinoids, lactic acid, glycolic acid, pyruvic acid, urea, scymnol sulfate and its derivatives, deox- 
ycholate and cholate and mixtures thereof, or an anti-wrinkle active or anti-skin atrophy active selected from gly- 
colic acid, lactic acid, salicylic acid, and mixtures thereof. 

30 16. The composition of Claim 13 wherein said pharmaceutical active is selected from salicylic acid, lactic acid, glycolic 
acid, and mixtures thereof. 

17. The composition of Claim 13 wherein the amount of (C) in the cationic polymer is from 50% to 90% molar; prefer- 
ably wherein I In the cationic polymer is zero and the ratio of (B):(C) is from 45:55 to 55:45; and more preferably 

35 wherein both I and n are zero in the cationic polymer. 

18. The composition of Claim 17 which further comprises from 3% to 5% glycerin and from 1% to 10% of an emollient 
selected from the group consisting of volatile silicone oils, non-volatile silicone oils, highly branched hydrocarbons, 
and mixtures thereof. 

40 

19. The composition of Claim 13 wherein said drug active is a sunless tanning agent selected from dihydroxyacetone. 
Indole derivatives and mixtures thereof; preferably wherein said composition furtiier conrprises a sunscreen active 
selected from 2-ethylhexyl p-methoxyclnnamate. 2-ethyIhexyl N,N-dimethyl-p-aminobenzoate, p-aminobenzolc 
acid, 2-phenylbenzimidazole-5-sulfonic acid, octocrylene. oxybenzone, homomenthyl salicylate, octyl salicylate. 

45 4,4'-methoxy-t-butyldibenzoylmethane. 4-isopropyl dibenzoylmethane, 3-benzylidene camphor, 3-(4-methylben- 
zylidene) camphor, titanium dioxide, zinc oxide, silica, iron oxide, and mixtures tiiereof. 

Patentanspruche 

50 1 . Topische pharmazeutische Zusammensetzung mit gesteigerter Penetration durch die Haut, umfassend: 

(a) eine sichere und wirksame Menge eines aktiven Pharmazeutikums; 

(b) von 0.1 % bis 10.0 % eines hochnrolekularen vernetzten kationischen Polymers mit der Formel: 
(A)|(B)ni(C)n, worin (A) ein Dialkylaminoalkylacrylatmonomer oder dessen quaterndres Ammonium-oder Sdu- 

55 readditionssalz 1st, (B) ein Dialkylamlnoalkylmethacrylatmonomer oder dessen quaternares Ammonium-oder 

Sdureadditionssalz ist, (C) Acrylamid bedeutet. I eine ganze Zahl von 0 oder daruber ist. m eine ganze Zahl 
von 1 Oder daruber ist und n eine ganze Zahl von 0 oder daruber ist. wobel dieses Polymer ein Vernetzungs- 
mittel nthdft; 

(c) von 0.05 % bis 5 % eines nichtlonlschen grenzfldchenaktiven MIttels mrt hohem HLB-Wert, ausgew^hlt 
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unter ethoxylierten Alkoholen mit 8 bis 22 Kohlenstoffatomen und 6 bis 30 Ethylenoxidgruppen; und 
(d) von 0,1 % bis 25 % eines alkoxylierten Ethers mit der Formel: 

R0(CHCH20)nH 



X 



10 worin R gerades oder verzweigtkettiges Ci bis Ci8 bedeutet und X fur Methyl oder Ethyl steht und n einen Mit- 

telwert von 5 bis 20 aufweist; 

worin die Zusammensetzung im wesentlichen frei von Ethanol ist. 

15 2. Zusammensetzung nach Anspruch 1 , worin das Vernetzungsmittel ausgewahit ist unter Methylenbisacrylamid, 
Ethylenglycoldi-(meth)acrylat, Di-(meth)acrylamid, Cyanomethylacrylat, Vinyloxyethylacrylat, Vinyloxy ethyl me- 
thacrylat, Allylperrtaerythrit, Trimethylolpropandiallyether. Allyl saccharose, Butadien. Isopren. Divinylbenzol, Divi- 
nylnaphtalin, Allylacrylat und Gemischen hievon; vorzugsweise Methylenbisacrylamid. 

20 3. Zusammensetzung nach Anspruch 2, worin das nichtionische grenzfiachenaktive Mittel mit hohem HLB-Wert aus- 
gewahit ist unter Ceteth-10. Steareth-21 und Gemischen hievon und worin der alkoxylierte Ether ausgewahit ist 
unter PPG-14-butylether, PPG-15-stearylether und Gemischen hievon. 

4. Zusammensetzung nach Anspruch 3, worin das aklive Pharmazeutikum ausgewahit Ist unter Anti-Aknemitteln. 

25 Anti-Faltenmitteln, Anti-Hautatrophiemittein, nichtsteroiden entzundungsbemmenden Mittein, steroiden entzun- 
dungshemmenden Mittein, sonnenfreien Braunungsmitteln, Sonnenschutzmittein, Wundheilmittein, Hautbleich- 
oder -aufhellungsmittein, Antihistaminika, Antrtussiva, Antipruritusmittein, Anticholinergika. Antiemetika und Antin- 
auseantmitteln, Anorektika, Zentralstimulantien, Antiarrhythmika, p-adrenergen Blockern, Cardiotonika, Antihyper- 
tensiva, Diuretika, Vasodilatoren, Vasoconstrictoren, Antiuizera, Anasthetika, Antidepressiva, Tranquilizern und 

30 Sedativa, Antipsychotika. antimikrobiellen Mittein, antineoplastischen Mittein, Antimalariamlttein, Muskelrelaxan- 
tien. Antispasmodika, Antidiarrhoemittein und knochenaktiven Mittein und Gemischen hievon; wobei vorzugsweise 
das Antihistaminikum ausgewahit ist unter Chlorpheniraminmaleat. Chlorpheniramintannat, Triprolidinhydrochlo- 
rid, Triprolidinoxalat. Diphenhydraminhydrochlorid, Diphenhydraminascortjat, Diphenhydramincltrat. Doxylamin- 
succinat, Pyrilaminmaleat, Pyrilaminhydrochlorid, Pyrilamintannat, Phenindamintartrat, Promethazinhydrochlorid, 

35 Cyproheptadinhydrochlorid, Azatadinmaleat, Clemastinfumarat, Carbinoxaminmaleat, Carbinoxaminhydrochlorid, 
Tripelennaminhydrochlorid, Trtpelennamincitrat, Dexchlorpheniraminmaleat, Brompheniraminmaleat und Clor- 
cyclizinhydrochlorid und Gemischen hievon; worin das Antitussivum aus der aus Dextromethorphanhydrobromid, 
Carbetapentancitrat. Codeinphosphat und Codein-N-oxid-hydroch!orid und deren Gemischen bestehenden 
Gruppe ausgewahit ist; worin das Anticholinergikum aus der aus Scopolaminhydrobromid. Scopolaminhydrochto- 

40 rid, Atropinsutfet, Atropinmucat, Homatropinhydrobromid und Homatropinhydrochlorid und Gemischen hievon 
bestehenden Gruppe ausgewahit ist; worin das Antiemetikum oder das Antinauseamittel ausgewahit ist unter 
Cyclizinhydrochlorid, Meclizinhydrochlorid, Chlorpromazinhydrochlorid und Chlorpromazinmaleat und Gemischen 
hievon; worin das Anorektikum ausgewahit ist unter Benzphetaminhydrochlorid, Phenterminhydrochlorid, Chlor- 
phenterminhydrochlorid und Ferrfluraminhydrochlorid und Gemischen hievon; worin das antlmicrobielle Mittel aus- 

45 gewahit ist unter p-Lactammitteln. -Chinolonmittein, Ciprofloxacin, Norfloxacin, Tetracyclin, Erythromycin, 
Hexamidinisethionat. Amikacin, Triclosan, Doxycyclin, Capreomycin. Chlorhexidin, Chlortetracyclin. Oxytetracyc- 
lin, Clindamycin, Ethambutol. Metronidazol, Pentamidin, Gentamicin, Kanamycin, Lineomydn, Methacyclin, Methe- 
namin, Minocyclin, Neomycin, Netilmicin, Paromomycin, Streptomycin, Tobramycin, Miconazol und Amanfadin, 
pharmazeutisch annehmbaren Salzen hievon und Gemischen hievon; worin das Antiarrhythmikum ausgewahit ist 

50 unter Propranololhydrochlorid, Procainamidh^rochlorid, Chinidinsulfat und Chinidingluconat und Gemischen hie- 
von; worin das Antihypertensivum ausgewahit ist unter Enalaprilmaleat, Clonidinhydrochlorid, Hydralazinhydro- 
chlorid und Hydralazinsulfat und Gemischen hievon; worin das Anasthetikum oder Antiprurusmittel ausgewahit ist 
unter LidocainhydrochlorkJ, Bupivacainhydrochlorid, Chlorprocainhydrochlorid, Dibucainhydrochlord, Etidocainhy- 
drochlorid, Mepivacainhydrochlorid, Tetracainhydrochlorid, Dycloninhydrochlorid und Hexylcainhydrochlorid und 

55 Gemischen hievon; worin das knochenaktive Mittel ausgewahit ist unter 6-Amino-1 -hydroxy hexan-1 , 1 -diphosphon- 
saure, 3-Amino-1-hydroxy-propan-1,1<liphosphonsaure, Octahydro-1i3yridin-6,6-diphosphonsaure; 2-(2'-Piperidi- 
nyl)ethan-1 , 1 -diphosphonsaure; 2-(3*-Piperidinyl)-ethan-1 .1 <liphosphonsaure; 2-(2'-Piperidinyl)-1 -hydroxyethan- 
1 , 1 -diphosphonsaure; 2-(3'-Piperidinyl)-1 -hydroxyethan-1 ,1 -diphosphonsaure; N-(2'-(3'-Methyi)-plperidinyliden)- 
aminomethandiphosphonsaure; N-(2'-(1',3'-Dlazinyliden))-aminomethan-diphosphonsaure; und N-(2-(3-Methyl- 
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piperidinyliden))-aminomethanphosphonomethylphosphinsaure. cxJer deren Estern und Gemischen hievon; worin 
das nicht-steroide entzundungshemmende Mittel ausgew&hit ist unter Propions^urederivaten, Essigsdurederiva- 
ten, Fenaminsaurederivaten. Biphenylcarbonsaurederivaten und Oxicamen und Gemischen hievon; und worin das 
nichtsteroide entzundun^hemmende Mittel ein PropionsSurederivat ist. ausgewahit unter Aspirin, Acetamino- 
5 phen, Ibuprofen, Naproxen, Benoxaprofen. Flurbiprofen, Fenoprofen. Fenbufen, Ketoprofen, Indoprofen, Pirprofen, 
Carprofen. Oxaprozin, Pranoprofen, Miroprofen, Tioxaprofen, Suprofen, Alminoprofen, Tiaprofensaure. Fluprofen 
und Bucloxinsaure und Gemischen hievon. 

5. Zusammensetzung nach Anspruch 3, worin das aktive Pharmazeutikum ein Antl-Aknemtttel ist, ausgewahit unter 
10 Salicylsaure, Schwefel, Resorcin, N-Acetylcystein, Octopirox, Retinoesaure und deren Derivaten, Benzoylperoxid, 

Erythromycin. Zink, Tetracyclin, Azelainsaure und deren Derivaten, Phenoxyethanol und Phenoxypropanol. Ethyla- 
cetat. Clindamycin und Meclocyclin, Flavinoiden, Milchsaure, Glycolsaure. Brenztraubensaure, Harnstoff, Scym- 
nolsulfat und dessen Derivaten. Deoxycholat und Cholat und Gemischen hievon, oder ein Anti-Faltenwirkstoff Oder 
Anti-Hautatrophie-Wirkstoff ist, ausgewShlt unter Glycolsaure, Milchsaure. Salicylsaure und Gemischen hievon. 

6. Zusammensetzung nach Anspruch 3, worin das wirksame Pharmazeutikum ausgewahit ist unter Salicylsaure, Gly- 
colsaure, Milchsaure und Gemischen hievon. 

7. Zusammensetzung nach Anspruch 5. worin die Menge (C) im kationischen Polymer 50 bis 90 Mol% betragt: worin 
20 vorzugswelse I im kationischen Polymer den Wert Null hat und das Verhaitnis (B):(C) von 45:55 bis 55:45 betragt; 

worin starker bevorzugt sowohl I als auch n im kationischen Polymer den Wert Null aufweisen. 

8. Zusammensetzung nach Anspruch 7, die zusatzlich 3 bis 5 % Glycerin und 1 bis 10 % eines unter fluchtigen Sili- 
koneien, nichtfluchtigen SilikonGlen, stark verzweigten Kohlenwasserstoffen und Gemischen hievon ausgewahlten 

25 Erweichungsmittels umfaBt. 

9. Zusammensetzung nach Anspruch 3, worin der aktive Wirkstoff ein sonnenfreies Braunungsmittel, ausgewahit 
unter Dihydroxyaceton, IndoWerivaten und Gemischen hievon, ist; worin vorzugsweise diese Zusammensetzung 
weiterhin ein aktives Sonnenschutzmittel umfaRt, ausgewahit unter 2-Ethylhexyl-p-methoxycinnamat. 2-Ethylhexyl- 

30 N.N-dimethyl-p-aminobenzoat, p-Aminobenzoesaure, 2-Phenylbenzimidazol-5-suHonsaure. Octocrylen. Oxyben- 
zon. Homomenthylsalicylat, Octylsalicylat, 4,4'-Methoxy-t-butyldibenzoylmethan. 4-lsopropyl-dibenzoylmethan. 3- 
Benzyliden-campher, 3-(4-Methylbenzyliden)campher, Titandioxid, Zinkoxid, Siliciunxiioxid, Eisenoxid und Gemi- 
schen hievon. 

35 1 0. Topische pharmazeutische Zusammensetzung mit gesteigerter Penetration durch die Haut, umfassend: 

(a) eine sichere und wirksame Menge eines aktiven Pharmazeutikums; 

(b) von 0,1 % bis 10,0 % eines hochmolekularen vernetzten kationischen Polymers mrt der Formel: 
(A))(B)m(C)n, worin (A) ein Dialkylaminoalkylacrylatmonomer oder dessen quaternares Ammonium- oder Sau- 

40 readditionssalz Ist. (B) ein Dialkylaminoalkylmethaaylatmonomer oder dessen quaternares Amnrronium-oder 

Saureadditionssalz ist, (C) Acrylamid bedeutet, I eine ganze Zahl von 0 oder daruber ist, m eine ganze Zahl 
von 1 Oder daruber ist und n eine ganze Zahl von 0 oder daruber ist.wobei dieses Polymer ein Vernetzungs- 
mittel enthait; 

(c) von 0,05 % bis 5 % eines nichtionischen grenzfiachenaktiven Mittels mit hohem HLB-Wert, ausgewahit 
45 unter ethoxyllerten Alkoholen mit 8 bis 22 Kohlenstoffatomen und 6 bis 30 Ethylenoxidgruppen; und 

(d) von 0,01 % bis 5 % eines nichtionischen grenzfiachenaktiven Mittels mit niedrigem HLB-Wert; und 

(e) von 0,1 % bis 25 % eines alkoxylierten Ethers mit der Formel: 

R0(CHCH20)nH 



55 worin R gerades oder verzweigtkettiges bis 0^8 bedeutet und X fur Methyl oder Ethyl steht und n einen Mit- 

telwert von 5 bis 20 aufweist; 

worin die Zusammensetzung im wesentlichen frel von Ethanol Ist. 
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11. Zusammensetzung nach Anspruch 10, worin das Vernetzungsmittel ausgewahit ist unler Methylenbisacrylamid, 
Ethylenglycoldi-(meth)acrylat, Di-(meth)acrylamid, Cyanomethylacrylat, Vinyloxyethylacrylat. Vinyloxyethylme- 
thacrylat, Allylpentaerythrit, Trimethylo!propandiallyether» Allylsaccharose, Butadien, Isopren. Divinylbenzol, Divi- 
nylnaphtalin, Allylacrlat und Gemischen hievon; worin das Vernetzungsmittel vorzugsweise Methylenbisacrylamid 
ist. 

12. Zusammensetzung nach Anspruch 11, worin das nichtionische grenzfiachenaktive Mittel mit hohem HLB-Wert 
ausgewahit ist unter Ceteth-10, Steareth-21 und Gemischen hievon und worin der alkoxylierte Ether ausgewahit ist 
unter PPG-14-butylether. PPG-15-stearylether und Gemischen hievon. 

13. Zusammensetzung nach Anspruch 12, worin das nichtionische grenzflSchenaktive Mittel mit niedrigem HLB-Wert 
unter ethoxlierten Alkoholen mit 8 bis 22 Kohlenstoffstomen und 1 bis 5 Ethylenoxidgruppen ausgewahit ist; worin 
vorzugsweise dieses nichtionische grenzflachenaktive Mittel mit niedrigem HLB-Wert unter Steareth-2, Ceteth-2, 
Laureth-2, Gieth-2 und Gemischen hievon ausgewahit ist; und starker bevorzugt das nichtionische grenzflachen- 
aktive Mittel mit niedrigem HLB-Wert Steareth-2 ist. 

14. Zusammensetzung nach Anspruch 13, worin das aktive Pharmazeutikum ausgewahit ist unter Anti-Aknemittein, 
Anti-Faltenmrtteln, Anti-Hautatrophiemittein, nichtsteroiden entzOndungshemmenden Mittein, steroiden entzun- 
dungshemmenden Mittein, sonnenfreien Braunungsmitteln, Sonnenschutzmitteln. Wundheilmitteln. Hautbleich- 
Oder -aufhellungsmittein, Antihistaminika, Antitussiva, Antipruritusmittein, Anticholinergika, Antiemetika und Antin- 
auseantmitteln, Anorektika, Zentralstimulantien, Antiarrhythmika, p-adrenergen Blockern, Cardiotonika, Antihyper- 
tensiva. Diuretika. Vasodilatoren, Vasoconstrictoren, Antiulzera, Anasthetika, Antidepressiva, Tranqullizern und 
Sedativa, Antipsychotika, antimikrobiellen Mittein, antineoplastischen Mittein. Antimalariamitteln. Muskelrelaxan- 
tien, Antispasmodika, Antidiarrhoemittein und knochenaktlven Mittein und Gemischen hievon. 

15. Zusammensetzung nach Anspruch 13. worin das aktive Pharnriazeutikum ein Anti-Aknemittel ist, ausgewahit unter 
Salicylsaure, Schwetel, Resordn. N-Acetylcystein, Octopirox, Retinoesaure und deren Derivaten, Benzoylperoxid, 
Erythromycin, Zink, Tetracyclin, Azelainsaure und deren Derivaten, Phenoxyethonol und Phenoxypropanol, Ethyla- 
cetat. Clindamycin und Meclocyclin, Flavinoiden. Milchsaure, Glycolsaure, Brenztraubensaure. Harnstoff. Scym- 
nolsuHat und dessen Derivaten, Deoxycholat und Cholat und Gemischen hievon, oder ein Anti-Faltenwirkstoff oder 
Anti-Hautatrophie-Wirkstoff ist, ausgewahit unter Glycolsaure, Milchsaure, Salicylsaure und Gemischen hievon. 

16. Zusammensetzung nach Anspruch 13, worin das wirksame Pharmazeutikum ausgewahit ist unter Salicylsaure, 
Glycolsaure. Milchsaure und Gemischen hievon. 

17. Zusammensetzung nach Anspruch 13. worin die Menge (C) im kationischen Polymer 50 bis 90 Mol% betragt; worin 
vorzugsweise I im kationischen Polymer den Wert Null hat und das Verhaitnis (B):(C) von 45:55 bis 55:45 betragt; 
worin starker bevorzugt scwohl I ais auch n im kationischen Polymer den Wert Null autweisen. 

18. Zusammensetzung nach Anspruch 17. die zusatzlich 3 bis 5% Glycerin und 1 bis 10 % eines unter fluchtig en Sili- 
konOlen, nichtfluchtigen Silikondlen, stark verzweigten Kohlenwasserstoffen und Gemischen hievon ausgewahlten 
Enweichungsmittels umfaBt. 

19. Zusammensetzung nach Anspruch 13, worm der aktive Wirkstoff ein sonnenfreies Braunungsmittel, ausgewahit 
unter Dihydroxyaceton, Indolderivaten und Gemischen hievon. ist; worin vorzugsweise diese Zusammensetzung 
weiterhin ein aklives Sonnenschutzmtttel umfaBt, ausgewahit unter 2-Ethylhexyl-p-methoxyclnnamat, 2-Ethylhexyl- 
N.N-dimethyl-p-aminobenzoat. p-Amtnobenzoesaure, 2-Phenylbenzimidazol-5-sulfonsaure. Octocrylen, Oxyben- 
zon, Homomenthylsalicylat. Octylsalicylat. 4,4*Methoxy-t-butykJibenzoyImethan. 4-lsopropyl-dibenzoylmethan, 3- 
Benzyliden-campher, 3-(4-Methylbenzyliden)campher, Titarrdioxid, Zinkoxid, Siliciunxiioxid. Eisenoxid und Gemi- 
schen hievon. 

Revendlcations 

1 . Composition pharmaceutique a usage local pr^sentant une penetration de la peau am^lior^e. comprenant: 

(a) une quantity sans danger et eff icace d'un prIncipe pharmaceutique actit; 

(b) de 0.1% a 10,0% d'un polymdre cationique r6ticul6de masse mol6culaire 6lev6e, de fornnule: (A)|(B)m(C)n. 
dans laquelle (A) est un monom^re acrylate de dialkylaminoalkyle, ou son sel d'ammonium quaternaire ou son 
sel d'addition d'acide, (B) est un nranom^re m§thaaylate de dialkylaminoalkyle, ou son sel d'ammonium qua- 
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ternaire ou son sel d'addit'ton d'acide, (C) est un acrylamide, 1 est un nombre entier de 0 ou plus, m est un nom- 
bre errtier de 1 ou plus et n est un nombre entier de 0 ou plus, dans lequel ledit polym6re contient un agent de 
reticulation; 

(c) de 0,05% k 5% d'un tensioactrf non ionique de rapport hydrolipophile (HLB) 6lev6, choisi parmi tes alcools 
5 6thoxyl6s comportant de 8 d 22 atomes de carbone et de 6 ^ 30 groupes oxyde d'6thyl§ne; et 

(d) de 0,1% k 25% d'un 6ther alcoxyl6 de formule: 

R0(CHCH20)„H 



dans laquelle R est un groupe k C^q ^ chaTne Ijn6aire ou ramrfi^e, et X est un groupe m^thyle ou 6thyle. et 
IS dans laquelle n a une valeur moyenne de 5 4 20; 

la composition 6tant essentiellement exempte d'6thanol. 

2. Composition selon la revendrcation 1. dans laquelle I'agent de r^iculation est choisi parmi le m^thyl^nebisacryla- 
20 mide, le di(m§th)acryiate d'§thyl6neglycoI, le di(m§th)acrylamide, I'acrylate de cyanom§thyle, I'acrylate de viny- 
loxy6thyle, le m6thacrylate de vinyloxy6thyle, Tallylpenta^rythritol, rather diallylique de trim6thylolpropane, 
I'allylsaccharose, le butadiene, I'isopr^ne, ledivinytbenz§ne, le divinylnapbtal^ne, I'acrylate d'allyle. et leurs melan- 
ges, de preference le methyienebisacrylamide. 

25 3. Composition selon la rev^endication 2, dans laquelle ledit tensioactif non ionique k HLB eieve est choisi parmi le 
c6teth-10, le st6areth-21, et leurs melanges, et dans laquelle ledit ether alcoxyie est choisi parmi rether butylique 
de PPG-14, rether stearylique de PPG-15, et leurs melanges. 

4. Composition selon la revendication 3, dans laquelle ledit principe pharmaceutique actif est choisi parmi les medi- 
ae caments anti-acne, les antirides, les principes actifs anti-atrophie de la peau, les anti-inflammatoires non steroi- 
diens, les anti-inflammatoires sterotdiens, les agents bronzants sans soleil, tes ecrans solaires> tes agents de 
cicatrisation des plaies, les agents de blanchiment ou de decoloration de la peau, les medicaments antihistamini- 
ques, les medicaments antituss'rfs. les medicaments antipruritiques, les medicaments antichoiinergiques, les medi- 
caments anti-emetiques et anti-nauseeux, les medicaments anorexiques, les medicaments stimulant le systeme 
35 nerveux central, les medicaments anti-arythmiques, les medicaments p-bloquants, les medicaments cardiotoni- 
ques, les medicaments antihypertenseurs, les medicaments diuretiques, les medicaments vasodilatateurs, les 
medicaments vasoconstricteurs, les medicaments anti-ulcereux, les medicaments anesthesiques, les medica- 
ments antidepresseurs, les medicaments tranquil lisants et sedatifs, les medicaments antipsychotiques, les medi- 
caments antimicrobiens. les medicaments antineoplasiques, tes medicaments antipaludeens, les medicaments 
40 myorelaxants, les medicaments antispasmodiques, les medicaments antidiarrheiques et les medicaments k acti- 
vite osseuse, et leurs melanges; de preference dans laquelle ledit medicament antihistaminique est choisi parnoi le 
maieate de chlorpheniramine, le tannate de chlorpheniramine, le chlorhydrate de triprolidine. Toxalate de triproll- 
dine, le chlorhydrate de diphenhydramine, I'ascorbate de diphenhydramine, le citrate de diphenhydramine, le suc- 
cinate de doxylamine, le maieate de pyrilamine. le chlorhydrate de pyrtlamine, le tannate de pyrilamine, le tartrate 
45 de phenindamine, le chlorhydrate de promethazine, le chlorhydrate de cyproheptadine, le maieate d'azatadine. le 
fumarate de clemastine, le maieate de carfoinoxamine, le chlorhydrate de carbinoxamine, le chlorhydrate de tripe- 
lennamine, le citrate de tripeiennamine, le maieate de dexchlorpheniramine, le maieate de brompheniramine et le 
chlortiydrate de chlorcydiztne, et leurs melanges; dans laquelle ledit medicament antitussH est choisi dans le 
groupe constitue par le bromhydrate de dextromethorphane, le citrate de carb6tapentane, le phosphate de codeine 
50 et le chlorhydrate de codeine N-oxyde. et leurs melanges; dans laquelle ledit medicament anticholinergique est 
choisi dans le groupe constitue par le bromhydrate de scopolamine, le chlorhydrate de scopolamine, le sulfate 
d'atropine, le mucate d'atropine, le bromhydrate d'homatropine et le chlorhydrate d'homatropine, et leurs melan- 
ges; dans laquelle ledit medicament anti-emetique qu anti-nauseeux est choisi parmi le chlorhydrate de cyclizine, 
le chlorhydrate de meclizine, le chlorhydrate de chlorpromazine et le maieate de chlorpromazine, et leurs m6lan- 
55 ges; dans laquelle ledit medicament anorexique est choisi parmi le chlorhydrate de benzphetamine, le chlorhydrate 
de phentermine, le chlorhydrate de chlorphentermine et le chlorhydrate de fenfluramine, et leurs melanges; dans 
laquell ledit medicament antimicrobien est choisi parmi les medicaments p-lactames, les medicaments quinolo- 
nes, la ciprofloxadne, la norf loxacine, la tetracycline, rerythromycine. I'isethionat d'hexamidine, I'amikacine. le tri- 
closan, la doxycycline, la capreomycine, la chorhexidine, la chlortetracydine, Toxytetracydine, ia clindamycine, 
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r^thambutol. le metronidazole, la pentamidine, la gentamicine, la kanamycine. la lin^omycine, la m^thacycline. la 
m6th6namine. la minocycline, la n6omycine, la n6tilmicine, la paromomycine, la streptomycine, la tobramycine, le 
miconazole et I'amanfadine, leurs sels pharmaceutiquement acceptables et leurs melanges; dans laquelle ledit 
medicament anti-arythmique est choisi parmi le chlorhydrate de propranolol, le chlorhydrate de procainamide, le 
sulfate de quinidine et le gluconate de quinidine. et leurs melanges; dans laquelle ledit medicament antihyperten- 
seur est choisi parmi le maieate d'enalapril, le chlorhydrate de clonidine, le chlorhydrate d*hydralazine et te sulfate 
d'hydralazine, et leurs melanges; dans laquelle ledit medicament anesthesique ou antipruritique est choisi parmi le 
chlorhydrate de lidocaine. le chlorhydrate de bupivacame, le chlorhydrate de chlorprocaine, le chlorhydrate de 
dibucaine, le chlorhydrate detidoca'ine, le chlorhydrate de mepivacalne, le chlorhydrate de tetracaine, le chlorhy- 
drate de dyclonine et le chlorhydrate d'hexylcaine, et leurs melanges; dans laquelle ledit medicament k actlvite 
osseuse est choisi parmi I'acide 6-amino-1-hydroxyhexane-1,1-diphosphonique, I'acide 3-amino-1-hydroxy- 
propane-1,1-diphosphonique, I'acide octahydro-1-pyridine-6,6-diphosphonique, I'acide 2-(2'-piperidinyl)ethane- 
1.1-diphosphonique, I'acide 2-(3'-piperidinyl)ethane-1.1-diphosphonique. I'acide 2-(2'-pipedinyl)-1-hydroxyethane- 
1,1-diphosphonique, I'acide 2-(3'-pipeidinyl)-1-hydroxyethane-1,1-diphosphonique, Tacide N-(2'-(3'-methyl)-piperi- 
dinyiidene)aminomethanediphosphonique» I'acide N-(2'-(1',3'<liazinylidene))aminomethanediphosphonique et 
I'acide N-(2-(3-methylpiperldinylidene))amlnomethanephosphoethylphosphinique, ou leurs esters et melanges; 
dans laquelle ledit anti-inflammatoire non steroTdien est choisi parmi les derives d'adde propionique, les derives 
d'acide acetique, les derives d'acide fenamique, les derives d'acide biphenylcarboxylique et les oxicames. et leurs 
melanges; et dans laquelle ledit anti-inflammatoire non steroidien est un derive d'acide propionique choisi parmi 
Taspirine, Tacetaminophene, I'ibuprofene, le naproxene, le benoxaprofene, le flurbiprofene, le fenoprofene, le 
fenbufene, le ketoprotene, I'indoprofene, le pirprotene, le carprotene, I'oxaprozine, le pranoprotene, le miroprofene, 
le tioxaprofene, le suprofene, I'alminoprofene, I'acide tiaprofenique, le fluprotene et I'acide bucloxique, et leurs 
melanges. 

5. Composition selon la revendication 3, dans laquelle ledit principe pharmaceutique actif est un medicament anti- 
acne choisi parmi I'adde salicyllque, le soufre, le resorcinol, la N-acetylcysteine, I'octopirox, I'acide retinoTque et 
ses derives, le peroxyde de benzoyle, rerythromycine. le zinc, la tetracycline, I'acide azeiaique et ses derives, le 
phenoxyethanol et le phenoxypropanoi, I'acetate d'ethyle, la clindamycine et la meclocyciine, lesflavinoides, I'acide 
lactique, I'acide glycolique, I'acide pyruvique, Turee, le sulfate de scymnd et ses derives, le desoxycholate et le 
chelate, et leurs melanges, ou un principe actif antirides ou anti-atrophie de la peau choisi parmi I'acide glycolique, 
I'acide lactique. I'acide salicylique, et leurs melanges. 

6. Composition selon la revendication 3, dans laquelle ledit principe pharmaceutique actif est choisi parmi I'acide sali- 
cyllque, I'acide glycolique, I'acide lactique, et leurs melanges. 

7. Composition selon la revendication 5, dans laquelle la quantite de (C) dans le polymere cationique est de 50% k 
90% en moles; de preference dans laquelle I, dans le polymere cationique, est nul et le rapport (6):(C) est de 45:55 
k 55:45; mieux encore dans laquelle I et n sont tous deux nuls dans le polymere cationique. 

8. Composition selon la revendication 7, qui comprend. en outre, de 3% k 5% de glycerine et de 1 % ^ 1 0% d'un emol- 
lient choisi parmi les huiles de silicone volatiles. les huiles de silicone non volatiles. les hydrocartxjres hautement 
ramifies, et leurs melanges. 

9. Composition selon la revendication 3, dans laquelle ledit principe medicamerrteux actif est un agent bronzant sans 
soleil choisi parmi la dihydroxyacetone, les derives d'indole, et leurs melanges; de preference dans laquelle ladite 
composition comprend. en outre, un principe actif ecran solaire choisi parmi le p-methoxycinnamate de 2-ethyl- 
hexyle. le N.N-dimethyl-p-aminobenzoate de 2-ethylhexyla I'acide p-aminobenzoique. I'acide 2-phenyibenzimida- 
20le-5-sulfbnique. I'octocryiene. I'oxybenzone, le salicylate d'homomenthyle, le salicylate d'octyle. le 4,4'-methoxy- 
t-butyldibenzoylmethane, le 4-isopropyldibenzoylmethane, le 3-benzylidenecamphre, le 3-(4-methylbenzyli- 
dene)camphre, le dioxyde de titane, I'oxyde de zinc, la silice, Toxyde de fer, et leurs melanges. 

10. Composition pharmaceutique k usage local presentant une penetration de la peau ameiioree, comprenant: 

(a) une quantite sans danger et efficace d'un principe pharmaceutique actif, 

(b) de 0,1% k 10,0% d'un polymere cationique reticule de masse moieculaire eievee. de formule: (A)i(B)rT)(C)n, 
dans laquelle (A) est un monomere acrylate de dialkylaminoalkyle, ou son sel d'ammonium quaternaire ou son 
sel d'addition d'acide. (B) est un monomere methacrylate de dialkylaminoalkyle, ou son sel d'ammonium qua- 
ternaire ou son sel d'addition d'acide, (C) est un acryiamide, I est un nonrdt)re entier de 0 ou plus, m est un nom- 
bre entier de 1 ou plus et n est un nombre entier de 0 ou plus, dans leque! ledit polymere contient un agent de 
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reticulation; 

(c) de 0,05% k 5% d'un tensioactif non ionique de rapport hydrolipophile (HLB) 6Iev6, choisi parmi les alcools 
6thoxyl6s comportant de 8 ^ 22 atomes de carbone et de 6 ^ 30 groupes oxyde d'6thyl6ne; et 

(d) de 0.01% k 5% d'un tensioactif non ionique de HLB falble; et 
5 (e) de 0,1% k 25% d'un 6ther alcoxyl6 de formule: 

ro((|:hch20),h 

10 X 

dans laquelle R est un groupe Ci k Cig ^ chaTne Iin6aire ou ramrfi6e, et X est un groupe m6thyle ou 6thyle, et 
dans laquelle n a une valeur moyenne de 5 ^ 20; 

75 

la composition 6tant essentiellement exempte d*§thanol. 

1 1 . Composition selon la revendication 1 0, dans laquelle Tagent de reticulation est choisi parmi le methyl^nebisacryla- 
mide, le di(m6th)acrylate d'6thyieneglycol, le di(m§th)acrylamjde. I'acrylate de cyanom6thyle. I'acrylate de viny- 

20 loxy§thyle, le m§thacrylate de vinyloxy§thyle, rallyIpenta§rythritol, rether diallylique de trimethylolpropane. 
rallylsaccharose. le butadiene, risopr^ne. le divinylbenz^ne, te divinylnaphtal^ne, Tacrylate d'allyle, et leurs melan- 
ges, de preference dans laquelle ledit agent de reticulation est le methyienebisacrylamide. 

12. Composition selon la revendication 11, dans laquelle ledit tensioactif non ionique k HLB eieve est choisi parmi le 
25 ceteth-1 0, le steareth-21 , et leurs melanges, et dans laquelle ledit ether alcoxyie est choisi parmi I'ether butylique 

de PPG-14, rether st6arylique de PPG-15, et leurs melanges. 

13. Composition selon la revendication 12. dans laquelle ledit tensioactif non ionique k HLB faible est choisi parmi les 
alcools ethoxyies comportant de 8 ^ 22 atomes de carbone et de 1 ^5 groupes oxyde d'ethyiene; de preference 

30 dans laquelle ledit tensioactif non ionique k HLB faible est choisi parmi le steareth-2. le ceteth-2, le laureth-2, 
roleth-2, et leurs melanges; et mieux encore dans laquelle ledit tensioactif non ionique k HLB faible est le st6areth- 
2. 

14. Composition selon la revendication 13, dans laquelle ledit principe pharmaceutique actif est choisi parmi les medi- 
35 caments anti-acn6, les antirides. les principes actifs anti-atrophie de la peau, les anti-inflammatoires non steroT- 

diens, les anti-inflammatoires steroTdiens, les agents bronzants sans soleil, les ecrans solaires. les agents de 
cicatrisation des plaies, les agents de blanchiment ou de decoloration de la peau. les medicaments antihistamini- 
ques, les medicaments antitussifs, les medicaments antipruritiques, les medicaments anticholinergiques, les medi- 
caments anti-emetiques et anti-nauseeux, les medicaments anorexiques, les medicaments stimulant le systeme 

40 nerveux central, les medicaments anti-arythmiques, les medicaments p-bloquants, les medicaments cardiotoni- 
ques, les medicaments antihypertenseurs, les medicaments diuretiques, les medicaments vasodilatateurs, les 
medicamerrts vasoconstricteurs, les medicaments anti-ulcereux, les medicaments anesthesiques, les medica- 
ments antidepresseurs, les medicaments tranquillisants et sedatifs, les medicaments antipsychotiques, les medi- 
caments antimicrobiens, les medicaments antineoplasiques, les medicaments antipaludeens, les medicaments 

45 myorelaxants, les medicaments antispasmodiques, les medicaments antidiarrh6iques et les medicaments k acti- 
vite osseuse, et leurs melanges. 

15. Composition selon la revendication 13. dans laquelle ledit principe pharmaceutique actif est un medicament anti- 
acne choisi parmi I'acide salicylique. le soufre, le resorcinol. la N-acetylcysteine, Toctopirox, Tacide retinoTque et 

50 ses derives, le peroxyde de benzoyle, rerythromycine, le zinc, la tetracycline. I'acide azeialque et ses derives, le 
phenoxyethanol et le ph6noxypropanol, Tacetate d'ethyle, la clindamycine et la meclocycline, les f lavinoides, I'acide 
lactique, I'acide glycolique, I'acide pyruvique. I'uree, le sulfate de scymnol et ses derives, le desoxycholate et le 
chelate, et leurs melanges, ou un principe actif antirides ou anti-atrophie de la peau choisi parmi I'acide glycolique, 
Tacide lactique, I'acide salicylique, et leurs melanges. 

55 

16. Composition selon la revendication 13, dans laquelle ledit principe pharmaceutique actif est choisi parmi I'acide 
salicylique, I'acide lactique, I'acide glycolique, et leurs melanges. 

17. Composition selon la revendication 13, dans laquelle la quantite de (C) dans le polymere cationique est de 50% k 
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90% en moles; de pr6f6rence dans laquelle I, dans le polym§re cationique, est nul et le rapport (B):(C) est de 45:55 
h 55:45; mieux encore dans laquelle I et n sont tous deux nuts dans le polym^re cationique. 

18. Composition selon la revendication 17. qui comprend. en outre, de 3% k 5% de glycerine et de 1% ^ 10% d'un 
Emollient choisi parmi les huiles de silicone volatiles, les huiles de silicone non volatiles, tes hydrocarbures haute- 
ment ramifies, et leurs melanges. 

19. Composition selon la revendication 13, dans laquelle ledit principe m6dicamenteux actif est un agent bronzant 
sans soleil choisi parmi la dihydroxyac6tone. les d6riv6s d'indole. et leurs melanges; de pr6f6rence dans laquelle 
ladite composition comprend, en outre, un principe actif 6cran solaire choisi parmi le p-m6thoxycinnamate de 2- 
6thylhexyle. le N.N-dim6thyl-p-aminoben2oate de 2-6thylhexyle, Tacide p-aminobenzoTque. I'acide 2-ph6nylbenzi- 
midazole-5-sulfonique. roctocryl^ne, I'oxybenzone, le salicylate d'homomenthyle, le salicylate d'octyle, le 4,4'- 
m§thoxy-t-butyldibenzoylm6thane, le 4-isopropyldibenzoylm6thane, le 3-benzylid^necanphre, le 3-(4-m6thylben- 
zylid^ne)camphre. )e dioxyde de titane, Toxyde de zinc, la silice. Toxyde de fer, et leurs melanges. 
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